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F ig . 1.— An a lfa lfa  field on the co lleg e farm . T h is 7% acres, needed in August, 1908, yielded 5% tons 
per acre  in 1909, and ag ain  in 1910. In  sp ite of the very  severe d rou th  Of 1911, three cu ttin g s made 4.3 
tons per acre.
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5S U M M A R T
1. Though the total acreage of alfalfa in Iowa is still com­
paratively small, it is being grown with considerable success 
in all parts of the state.
2. Considering every acre of alfalfa in the state, the aver­
age yield in 1909 was 2.85 tons per acre and in 1910 it was 
2.7 tons.
3. The average money value of the product of each acre of 
alfalfa in 1909 and To, was $22.80, and $31.32 as compared 
with a value of $16.75 and $15.91 f ° r winter wheat and $17.65 
and $14.32 for corn.
4. After deducting the cost of growing each crop, the 
profit from the average acre of alfalfa in 1909 to 1910 was 
$14.01, as compared with a net profit of but $3.17 for corn and 
$4.33 for winter wheat.
5. Alfalfa surpasses all our other farm crops in feeding 
value. Each acre of alfalfa has averaged a production of 2.6 
times as much protein as red clover; 2.75 times as much as 
corn and 4 times as much as oats.
6. As a pasture for hogs, alfalfa has shown a greater 
profit than any -other crop.
7- Alfalfa is one of the best crops we can grow, as an aid 
in the maintenance of soil fertility, each acre adding to the 
farm each year, over twice as much nitrogen and organic mat­
ter as red clover.
8. Alfalfa seedings in Iowa have been maintained for over 
twenty years and on one field the alfalfa has persisted for over 
thirty-five years.
9. Of 1,016 alfalfa seedings reported from every part of 
the state, only 12.7 per cent were classed as failures.
10. Alfalfa is being grown most successfully on the Mis­
souri Loess and Morain soils. The greatest number of fail­
ures are reported from the Iowa drift and southern Iowa 
Loess areas.
11. Sixteen seedings made at Ames since 1904 have given 
an average yield of 4.38 tons of field cured hay per acre. These 
vields indicate the returns which may- be expected from al­
falfa on an average Iowa soil when the best cultural methods 
are used.
12. It is useless to attempt to grow alfalfa on land which 
is not thoroughly well drained.
13. While good stands and yields of alfalfa have been se­
cured on fertile soils without the aid of manure,'yet these 
yields are in almost every case largely increased by its use. 
On soils only medium in fertility, manure is essential to the
5
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6greatest success, and on soils below the average successful 
stands are practically never secured without its liberal use.
14. No one can afford to court failure by not inoculating 
the soil in seeding alfalfa. While many fairly successful 
fields have been secured without inoculating the soil, yet 
trials in every section of the state indicate +hat a more vig­
orous growth and greater yield is secured when the field is 
inoculated.
15. On most of our soils an application of lime has been 
shown to be very beneficial and in some cases essential to the 
successful growing' of alfalfa.
16. The surest method of securing a stand of alfalfa is to 
seed in the middle of August on summer fallowed land.
17. On many of our soils alfalfa may be seeded with suc­
cess in the spring, putting the alfalfa in with a small grain 
crop. This method has the advantage of greatly reducing the 
cost of seeding.
18. To keep the alfalfa free from blue grass, the field 
should be cultivated once or twice each year. For this work 
the spring-tooth harrow is especially desirable.
19. Alfalfa hay can be cured as easily as red clover hay.
20. Seed of the common American alfalfa, produced on 
non-irrigated fields, preferably in Dakota, Montana or Ne­
braska, is recommended in preference to other .varieties.
'21. The original seeding should be small until the best 
method of handling the crop on the particular soil in ques­
tion is known.
6
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7FO REW O RD
In presenting this bulletin, we wish to acknowledge indebt­
edness for much practical Î information received from Iowa 
farmers who have grown alfalfa, many of them for a long 
time. A  great deal of very valuable information on many 
other crop problems may be gathered from this same source. 
Moreover, the sooner these scatterëd^bifs of information can 
be collected, pieced together arid presented in connection with 
other‘information from other sources, the sooner we will 
be able to handle our farms more successfully.
Much is still to be learned regarding the best methods of 
handling alfalfa and the best' treatments for various Iowa 
spils, but with the large number'of seedings in prospect for 
the next few years, much of this needed information will soon 
be at hand.
This study of alfalfa has impressed us more and more with 
its value and with’ the wonderful possibilities in its more 
general growth and'use.
Many men may fail in their first‘.attempts to grow alfalfa, 
and some fail repeatedly. It cannot be expected, that this 
crop can'be grown successfully 'b y  everyone and under all 
conditions, or without thought or care. It is a crop requir­
ing study, and therefore we recommend that the planter keep 
his acreage small until he has . acquired such first-hand infor­
mation about the needs of alfalfa under his particular soil and 
climatic conditions that he is prepared to grow it on a large 
area.
The writer is constantly reminded of the fact that ten years 
ago in his own old home community, a dairy region, the first 
seeding of alfalfa was still to be made ; perhaps the first in 
the county. It was considered very questionable whether al­
falfa could be grown at all, and merely because it never had 
been grown. Now alfalfa fields are found all through that 
region—probably on the majority , of the farms—and the crop 
is seeded and used in the regular rotations as red clover would 
be. This in spite of the fact that on these same farms, on 
■ these same soils, and under the same conditions, it had be­
come increasingly difficult, - if not seemingly impossible, to 
secure successful seedings of that old stand-by legume, red 
clover.
Considering these facts, this alfalfa bulletin is presented 
with the hope that it may aid in hastening the much more 
general use throughout Iowa of a valuable farm crop.
II. D. HUGHES.
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9ALFALFA MANAGEMENT IN IOWA
BY H. D. HUGHES
Alfalfa is not grown as generally in Iowa as its value war­
rants. During the past few years, interest in the crop has 
increased until we now have something like 30,000 acres of 
it in the state, but its merit calls for a much larger acreage. 
Alfalfa can be grown successfully on nearly all Iowa soils. 
Furthermore, when measured by the four factors which deter­
mine the value of a crop in any locality, alfalfa must be con­
sidered favorably. These are :
1. The success with which it can be grown.
2. Yield per acre and money value of the product.
3. Food value for consumption on the farm.
4. Value as a soil builder.
ALFALFA~SUCCEEDS IN IOWA
If proper methods are followed, alfalfa can be grown suc­
cessfully on nearly all Iowa soils. This fact has been establish­
ed by the experience of individual farmers and by many 
special tests conducted under many and varied conditions in 
co-operation with the Iowa Agricultural Experiment Station.
That some initial attempts have failed should discourage 
no one since the per cent of failures with alfalfa is not so 
great as with many other crops which are better known, the 
red clover, for example.
Undoubtedly, its comparatively small acreage is due to the 
common belief that alfalfa is not well adapted to Iowa’s cli­
matic and soil conditions, and does not fit well into Iowa ro­
tations. The fact is that on most Iowa soils alfalfa can be 
seeded successfully in very much the same manner as red 
clover and the following year give a yield practically twice 
as great. True, the expense of the alfalfa seed will be a little 
more, but the increased yield of hay and its increased value, 
pound for pound, over red clover, makes the cost of seed a 
small item. Farmers in different parts of the- state who have 
grown alfalfa for a number of years say that it is easier to get 
a stand of alfalfa than of red clover.
YIELD PER ACRE AND VALUE OF THE PRODUCT
Alfalfa is capable of returning greater profit, acre for acre, 
than any other crop which can be generally grown on Iowa 
farms.
Those who consider corn and wheat the only sure money 
crops for the state, and doubt the adaptability and value of
9
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alfalfa may think this a radical statement, but the available 
data gives it support.
The figures in tables I, II and III  show that the average 
acre yield of all the alfalfa in the state, when sold for the very 
low price of $9.80 per ton, will pay 10 per cent interest on 
$270 land.
TABLE I.
The Average Yield and Farm Value of Alfalfa as Compared with 
Other Staple Crops in Iowa.
Yield Value Value
Crop per per per
Acre Unit Acre
1909
Alfalfa _____ _________ ! 2.85 Tons | $8.00 | $22.80
Tame H a y ___ ._____   —I 1-4 “ | 7.00 1 9.80
Winter Wheat - --------------------- --— — T— j 18.2 Bus. I .92 | 16.75
Corn ____ :___ _____ ____ i_______ _ ___j h4.6 “ ) .51 | 17.65
1910
Alfalfa ____________ - ____ ___________ ! 2.7 Tons | 11.60 | -31.32
Tame Hay ________________ _______1 1-1 “ ! 10.15 | 11.16
Winter W h e a t------- ------------------ ------j 18.5 Bus. j .86 | 15.91
Corn ____ ,__________________________ | 39.8 “ j .36 j 14.32
TABLE II.
The Net Profit Per Acre from Alfalfa as Compared with Other Staple
Crops.
•Cost per Acre Value of the p roflt
Crop of Growing and Crop per Acre or .
: Harvesting 09-10 per g g g
Alfalfa.— __ _$13.051 —  $27.06 | $14.01
Tame H a y ----- j— .----- 10.302 j 10.48 | .18
Winter W h e a t_'-------1 12.00 -/-I 16.33 I 4.33
Corn ________ ________J 12.81 | 15.98 j 3.17
•Cost” includes such item s as in te re s t on value of land, taxes, m a­
nuring, plow ing, cu ltiv ation , seed, h arv esting , etc.1 L e f t  down five years.2 L e f t  down two years.
TABLE III.
Interest Return on Land Seeded to Alfalfa and Other Staple Crops, 
Considering the Average Yields for the State in 1909 and 1910.
Value of land on Which 
Crop Crop will Pay 10 per cent
Interest
Alfalfa __________ | 270.60~”
Tame Hay --------- 1 104.80
Winter W heat___ ! 163.30
Com __________ - I  159.80
Per cent Interest Re­
turned on $200 per 
Acre Land 
13.5—
5.2 ,
8.2 
7.8
10
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mp.„,Fo18'-, 3-— T he long tap root o f the a lfa lfa  plant m a k e s 'i t  possible to 
get a  stand of a lfa lfa  in seasons when red clover seedings are  lost from  
„•DJ i rmns= ju s t  a fte r  the nurse crop is removed, or from  dry w eath er either early  or la te  in the summ er.
One hundred and twenty-eight practical men from alhsec­
tions of the state report an average yield of 3.5 tons per acre, 
while some report over 5 tons per acre as an average of sev­
eral years. One man conducting a co-operative alfalfa experi­
ment with this department reports over 4 tons of well-cured
11
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hay per acre, for the first cutting of 1912. Two tons of this 
sold as weighed from the field for $20.00 per ton.
An indication of the possible production of this crop is 
given in the yields secured at Ames upon land of only aver­
age fertility. The soil was inoculated, but it received no fer­
tilizer other than from 8 to 10 tons of manure per acre which 
was plowed under before seeding.
A field of 7  ^acres seeded in August, 1908, on the Iowa State 
College dairy farm gave three cuttings in 1909 and again 
in 1910, with a total yield of over 5  ^ tons each year. In 1910 
it also gave considerable pasturage. In 1911 the first crop 
was cut June 12th, with an average yield of 2§ tons per acre 
for the whole piece. Three cuttings were made during the 
season, and in spite of the very light rainfall, the total yield 
was 4.3 tons per acre. The first cutting in 1912 gave a yield 
of 2.95 tons per acre, while 7.03 tons per acre were secured 
during the season.
Sixteen seedings made on the experiment station field since 
the year 1903 have produced an average yield of 4.38 tons per 
acre. Yields of over 2^ tons at a . single cutting have been 
quite common and over 3 J tons have been secured. One seed-
F ig . 4.— A lfa lfa  sown on E xp erim en t S ta tion  fields, A ugust, 1908, on 
so il only medium in fe r tility , w hi ch received no sp ecial tre a tm e n t except 
soil inoculation. Y ield  fo r 1909, 1910 and 1911, 5 tons, 4.4 tons and 3.2 
tons, resp ectiv ely . G radual d ecrease  in yield due m ore to ch a ra c te r  of 
season than  to d ecrease in v ig or o f crop.
12
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31V® te ®ts show  t.h a t a lfa lfa  Is the b est of a ll pastu res 
A v p rv ^ M « ™  n - f  Pih show s portion of s ix -a cre  field on farm  of A. M. 
fielrt ^  City, Iow a, w hich w ill be used for th is purpose. This
a weed i ' 'h t* IP  la te  summ er, a p erfect stand  being secured w ithou t
[nS yielded 7l tons per acre in a single year, while another has 
an average for three years of tons.
FEED VALUE
Alfalfa has a very high feeding value, either as hay or pas- 
tu*.e: Él ^aS a relatively high content of digestible protein.
All crops other than the legumes contain a relatively high 
per cent of carbohydrates and a relatively low pet cent of 
protein—the stuff feeders are forced to buy as concentrates 
to balance rations. Alfalfaron the contrary, has a relatively
TABLE IV.
The Average Composition of Alfalfa as Compared with Other Farm
Crops.*
Crop W ater Ash
Alfalfa _ 8.1 
15 3
8 8Red Clover 6.2
4.4
1.5 
3.2 
3.4 
5.1
Timothy _ 13.2 
10.6 
10.4 
40 5
Corn _
Oats _
Corn Stover
Oat Straw 9.2
•Compiled from Henry’s “Feeds
Crude
Protein
Crude
Fibei FreeExtract
Fat
14.6 28.9 37.4 2.1
12.3 24.8 38.1 3.3
5.9 29.0 45.0 2.5
10.3 2.2 70.4 5.0
11.4 10.8 59.4 4.8
3.8 19.7 31.5 1.1
4.0 37.0 42.4 2.3
and Feeding,”
13
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Hhigh per cent of protein and is easily digested, 
qualities that cannot be overestimated.
Alfalfa hay is especially valuable to the dairyman, though 
it is also known to give excellent results with all classes of
TABLE V.
The Food Value per Average Acre of Alfalfa and Other Crops, Based 
bn the Average Composition and the Average Yield for the 
State for 1909 and 1910.
Crop Ash CrudeProtein
Crude
Fiber
Nitrogen
Free
Extract
Fat;
A lfa lfa__ 488 808 1600 2070 116
Red C lo v e r*----- ---— 155 307 620 952 M 82 S
Timothy* _ — 110 147 722 112 i 62
Corn Total - — 102 ?93 456 2119 I 127
Grain —  _ 31 215 458 1464 1 104
Stover — - 70 79 411 655 .23 ‘
Oats Total _ _ _ 135 195 852 1450 1 94
Grain — 32 114 109 598 1 48 -
Stover 102 80 743 852 1 46
* A ssum ing yield to be th at given for “Tam e H ay.”
live stock. It is especially valuable where a rapid develop­
ment of muscle and bone is essential, as with brood sows, 
young pigs and steers.
Considering the average yield of various crops for those 
years in which alfalfa data are available in Iowa, alfalfa pro­
duced 5.5 times as much protein per acre as timothy, 4 times as 
much as oats, 2.75 times as much as corn, and 2.6 times as much 
as red clover.
As a pasture for hogs, the animal husbandry section of the 
Iowa Agricultural Experiment station reports a net profit of 
$184.92 per acre from alfalfa, the hogs selling at 6 cents and the 
corn fed costing 49 cents for 56 lbs. of grain on the cob. And 
this when an acre of blue grass handled in the same way gave a 
profit of but-$97.23.
TABLE VI.
'Showing the Average Per Cent Digestibility of Alfalfa as Compared
with Other Crops.* __________
Crop DryMatter Protein
Crude
Fiber
Nitrogen
Free
Fat
Extract
Alfalfa 62 72 47 72 . 43
Red Clover 57 58 54 64ievo| 55
Timothy 55 48 50 62 .. Vlm  50' Î
Corn 91 76 58 93 86
Oafs 70 77 31 77 89
Corn Stover 57 36 64 59 v'V 1
Oat Straw 48 33 54 46 E i  361
•Henry’s  “Feeds and Feeding.”
14
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VALUE AS A SOIL BUILDER
As a soil builder, it is estimated that an acre of alfalfa adds 
annually over twice as much nitrogen to the land as the aver­
age acre of red clover.
This phase of alfalfa growing will not be overlooked, nor its 
importance tmderestimated by those who realize the need of 
giving much greater attention to maintaining the fertility of 
Iowa soils.
Not only does this plant add greatly to the available nitro­
gen in the soils, but it adds also to the available mineral fer­
tility, through its power to appropriate for its own growth, 
the large supply of phosphorus and potassium found in the 
sub-soils. These elements are beyond the reach of the other 
farm crops in the rotation, but the long alfalfa roots gather 
them and la!ter on much of this potassium and phosphorus 
become available to other crops through the manure made 
from feeding the alfalfa hay. Moreover, as these deep pene­
trating roots decay, they open channels which will be fol­
lowed by the roots of subsequent crops which otherwise 
would never tap these lower regions of the sub-soil. The 
great amount of organic matter left when the alfalfa is plowed, 
leaves the soil in the very best physical condition for the fol­
lowing crops, thereby increasing their yields.
F ig . 6.— A com parison of the root grow th of the young a lfa lfa  and 
young clover plants.
15
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P ig . 7,— An old a lfa lfa  p lant a t Ames, Iow a, w hich show s stro n g  root 
system  th a t secu res w a ter and p la n t food fa r  below  the so il a re a  oc­
cupied by the roots of m ost of our farm  crops.
16
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H IST O R Y  OF A L F A L F A  GRO W IN G
Alfalfa dates back many years before the Christian era. It 
probably had its origin in the valleys of Media, located in 
western Asia. Gradually spreading westward, it had reached 
Persia by 500 B. C. and Greece by 470 B. C. It was used 
very largely as a forage crop for army horses, and its wide 
distribution was probably due to the Graeco-Persian wars. 
From Greece alfalfa gradually spread to Italy, then to Spain, 
France, Germany and England.
The Arabs called this great forage plant “alsacfatsh,” which 
means “best kind of fodder.”  Later the Spanish name “al­
falfa came into more general use, though in many parts of 
Europe the plant is called “ lucerne,” supposedly after a river 
valley in northern Italy.
In the United States alfalfa’s history is rather brief. Lu­
cerne was introduced into New York about 1620 where it 
made but a partial success likely because little was known 
of its habit of growth or of the best way of handling the crop. 
Later it is recorded that both Washington and Jefferson grew 
this forage crop on their own farms. During the Spanish in­
vasion alfalfa was carried into Mexico and then northward 
into Texas and California. Here again it seems to have been 
neglected and it remained for the Americans ultimately to de­
velop this wonderful plant.
BROUGHT INTO CALIFORNIA FROM CHILI
This happened soon after the California gold discoveries in 
1848. Some of the gold hunters who made the trip to Cali­
fornia by water around South America, stopped by the way- 
side in Chili and there found luxurious fields of alfalfa. They 
carried _ small quantities of this seed to California in 1854, 
where it gained a firm foothold, until in a very few years 
there were vast acreages of alfalfa supporting thousands of 
cattle, horses and sheep. Apparently the climatic and soil con­
ditions of California were almost ideal and the crop thrived 
under the care of the .American farmers.
Its rapid introduction into other western states followed 
and^  was probably in large measure due to the scattering of 
California gold seekers who had become familiar with this 
wonderful crop. For many years it was supposed that al­
falfa could be grown successfully in the western states only, 
and here its growth soon became very general. It was not 
until many years after it was grown extensively as far east 
as Nebraska, that the farmers of the Mississippi valley and 
eastward considered it adaptable to their conditions, or of
17
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ffig. 8.— T his plot yielded 5.05 tons per acre  in 1909, and 5.21 tons in 
1910.
value iii competition with their other crops. During the past 
few years alfalfa’s adaptability to many .soils and climes has 
been recognized and now many acres of it may be found as 
far north as Minnesota and the Dakotas, and as far east as 
New York and''jthe New .England states. Wherever dairy 
regions are'found its acreage is rapidly increasing.
In Iowa alfalfa history is very brief. The crop in this state 
was of so little value prior to 1905, as to have been omitted 
from the state crop reports. In 1905 and 1906 its value was 
“ estimated” in combination with another crop under the head 
“ Millet and Alfalfa.” Its growth in importance in 1907 and 
1908 is indicated only by the change to “Alfalfa and Millet.” 
In 1909 and 1910 its acreage within the state is given as 23,041 
and 24,132 respectively.
A few men have been growing it for from ten to thirty years 
or more, but 80 per cent of those growing the crop in Iowa 
now have seeded within the last five years, and the majority 
have put in their seedings within the last two seasons.
' The oldestIowa seeding of which we have record was made 
at Burlington something over thirty-five years ago by a 
farmer who brought the seed with him from his home com­
munity in Germany where it was called “thousand year 
clover.” It continued to grow and produce seed year after 
year in its new home, which was a north slope of what our 
correspondent called “ a clay sidehill” of rather low fertil­
ity. This is probably a loess soil. The original field is now 
included within the city limits of Burlington. Much of the 
original area is devoted to buildings of one sort or another, 
but where the alfalfa yet has opportunity.to grow many plants 
continue to thrive. A few years ago seed was secured from
18
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this plot and is now being grown at the experiment station 
under comparison with other alfalfa seeds secured from va­
rious sources throughout the United States, The fact that 
plants from this seed are much more uniform than any other 
grown on the 55 plats with which we are experimenting, indi­
cates that the natural selection which has been going on dur- 
ing the past 35 years may here have produced a plant of spe­
cial value to Iowa farmers.
IOWA SO ILS A N D  A LFA L FA
A little study of figures will give reason for faith in the 
ability of Iowa soil to grow alfalfa. In 1910, 24,132 acres of 
alfalfa in Iowa produced 65,629 tons of hay, or an average, of 
2.7 tons, per acre. Most of this acreage was in the counties 
bordering the Missouri river, though some was reported from 
all parts of the state. The acreage, total yield and average 
yield per acre are shown for each county in table V II. The 
distribution of this acreage is better shown in fig. 9, in 
which each dot represents 10 acres or major fraction thereof.
These facts give some idea of the general adaptation of Iowa 
soils to alfalfa, yet they do not indicate fully how successfully 
the crop may be grown on many of the soils of the different 
counties, or on some soils on practically every farm in the 
state.’- y 1' iTT r  V
One of the best indications of the success of any crop in.a
19
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given locality is the average yield per acre. From this view­
point the growing of alfalfa is a success in all parts of Iowa, 
the yields in various counties ranging generally from two to 
three tons per acre. (Fig. io.)
R EPO R TS F R O M  P R A C T IC A L GRO W ERS
A general inquiry instituted early in the summer of 1911,  
showed forcibly that alfalfa was growing successfully on 
every soil and in nearly every county of the state.
Letters were sent to eight men in each county, in most 
cases to men known to be interested in alfalfa growing. Each
TABLE VII.
Showing Alfalfa Production in Iowa by Counties in 1910.
County Acre- Total Tons 
age Tons Per 
Acre
County Acre- Total Tons
age Tons Per 
Acre
Adair................. 24 29 1 .2
Adams............... 49 141 1 2 .9
Allamakee........ 1 ÜH 2 .4  ,
Appanoose....... 6 13 f 2 .2
Audubon........... 24 48 ' 2 .
Benton.............. 3 15 4 5.
Black Hawk. . . 2 6 H 3.
Boone................ 23 67 2 .9
Buchanan......... 3 3 1 1.
Bremer.............. ìhkw
Buena V ista .. . ¿3 398. 6 .3
B u tler................ 3 4 1 .3
Calhoun............ 4 15 3 .8
Carroll............... 24 59 2 .4
Cass................... 47 111 2 .4
Cedar................. 12 23 1 ,9
Cerro Gordo.. .
Cherokee.......... 185 48Ó 2 .6
Chickasaw........
Clarke...............
Clay................... 1 ÌÒ iè i . 6
Clayton............. 151
Clinton............. 13 27 2. i
Crawford.......... 249 667 2 .8
D allas................ 63 130 2 .1
Davis................. 3 5 1 .6
Decatur............. 8 11 1 .4
Delaware.......... 4 4 1.
Des Moines— 4 5 1 .2
Dickinson........ 8 8 1.
Dubuque........ .. 9 23 2 .5
Emmet..............
Fayette ............. 9 2Ì 2 .3
Floyd................. 13 29 2 .2
Franklin........... 26 77 3.
Frem ont........... 2028 6545 3 .2
Greene............... 20 39 2.
Grundy............. 2 3 1 .5
Guthrie............. 4 14 3 . 5
Hamilton.......... 31 64 2 . 1
Hancock........... 9 71 7 .7
Hardin............... 7 13 1 . 9
Harrison........... 4336 10456 2.4
Henry............... 29 85 2.9
Howard.............
30 Ì23 4 . i
Id a ...................... 69 166 2 .412 20 1.7
Jackson........... 4 11 2 .7
24 I 59 2 .5
9 27 3.
77 Ì4Ò 1.8
13 26 . 2.
19 51 2 .7
7 14 2.
17 63 3 .7
3 7 2 .3
37 90 2 .4
3 2 .610
272 32Ò 1.2
3 11 3 .7
Mills........................ 2526 6866 2 .7
3167 8290 2.6
Montgomery........ 39720 12Ì567
1—i Tji 
COCO
76 225 3.8 31 3 .1
1174 5190 4 .412 26 I 2 . 2
P olk ......................... 91 235 2.6
Pottaw attam ie.. . 47232 124946 2.63.
14 43 3 .1
103 341 3 .3
41 94 2 .3
173 371 2.1
352 841 2 .4
57 117 3.6 8 1 .3
27 57 2.16 6 1 .
85 273 3 .22 5 2 .521 30 1 .410 30 3.
3 10 3 .311 52 4 .7
1 i 1.
2886 7821 2 .7
7
W right....................
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correspondent was asked for the names of the men in the 
county known to have grown alfalfa at some time and to 
indicate whether these men had succeeded with the crop, 
whether their efforts had been partially successful or whether 
they had failed. These letters were generally answered and 
very acceptable data were secured.
Of 1016 seedings reported, only 12.7 per cent were consid­
ered as failures, which is remarkably low. Along the Mis­
souri river the per cent was much lower than that, while in 
other sections where alfalfa had not been grown so generally, 
it was much higher.
TABLE VIII.
Showing the Success of 1016 Alfalfa Seedings in Iowa.
Successful ___ 1
Partially Successful 
Failures _______
T o t a l__ ______
From a number of counties correspondents reported that, 
so far as they knew, every seeding had been either wholly or 
partially successful, some others reported seedings as only 
partially successful or as total failures. Still other conuty cor­
respondents replied that, so far as they knew, no one had at­
tempted to grow the crop in their communities. The
Number Per. Ceu
| 571 I 56.2
| 316 j 31.1
129 12.7
|: 1016 100
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successes, partial successes and failures reported from each 
county are given in table IX  and this information is graphic­
ally presented in figs, n  and 12.
Considering the number of successful stands secured, the 
partial successes and failures must be ascribed in most cases 
to improper methods of handling the crop, such as too many 
weed seeds in the soil, poorly prepared seed beds, or lack of 
lime, low fertility or need of inoculation.
The nine counties in which there is no record of alfalfa seed- 
ings adjoin other counties reporting considerable success with 
the crop. This indicates that no crop, or lack of success with
TABLE IX.
Showing Number of Seedings Reported as Successful, Partially Sue 
cessful and Failures in Various Counties in Iowa.
County
No. No.. Par- 
Suc- tially 
cess- Success­
ful fui
No..
Fail­
ures County
■ N o :
Suc­
cess­
ful
No. Par­
tially 
Success­
ful
No.
Fail­
ures
Adair................. 3 . I 0 1 0 i Jefferson.................1 ■ . . .Adàms............... 7 1 3 Johnson.................. i 1 Òfi 2 2 3 2 0
Appanoose....... 2 9 3 Keokuk.......... 2 2 ,11 4 0 Kossuth................. 1 3 2
0 ' 1 0 1 6 0
Black H aw k... 4 5 4 Linn........................ 0 3 40 1 4 2 0
5 4 2 Lucas...................... 2 5 0
Buchanan. . . . . Lyon........................ 3 0 0
Buena V ista .. . 8 4 i Madison................. 2 1 02 fi 6 1 3 1
Calhoun............ 3 3 3 Marion................... 4 6 6
Carroll............... 6 3 1 Marshall................ 0 0
8 fi . 3 Mills........................ 20 3 0
4 1 M itchell................. 0 4 2
Cerro Gordo.. . 4 Ï 2 Monona................. 33 13 2
Cherokee.. . . . . 13 3 3 Monroe................... 0 1 0
Chickasaw........ 0 2 0 Montgomery........ 29 9 9Muscatine............. 7 ~ 4 2
Clav................... Ò 3 Ò O’Brien.............. .. . 2 0 08 1 0 3 1
fi •0 Page........................ 15 7 2
fi 2 0 Palo Alto. . . . ___ 1 0 0
Dallas 4 1 1 Plymouth............... 6 5 2
Davis................. 0 • 1 0 Pocahontas........... 4 3 1
Decatur............ Polk ........................ 1 1 0
Delaware.......... 9 4 4 Pottawattam ie. . . 48 15 1
1
4
2 2 5 1
Dickinson........ 2 1 Ringgold................ 0 1 2
2 5 1 Sac........................... 14 6 28 4 3
Fayette............. à 1 3 Shelby... v .............
Floyd................. 1 0 0 Sioux.............. .. n 7 0
Franklin........... 1 0 0 Story....................... 4 1 5 0
Frem ont. . . . . . 29 4 0 Tam a...................... 5 4 2
0 0 3 2 4
Grundy.. . . . . . 5 2 ■ 1 Union. . : ............... 5 11 ï
G uthrie............ 11 1 1 0 Van Buren............. 8 5 • 5
Hamilton.......... 1 3 1 Wapello.................. 2 2 0
Hancock........... 1 0 0 Warren................... 3 1 0
Hardin.......... .... 3 1 0 Washington........... 0 2 1 3
Harrison........... 49 6 5 W ayne.................... 3 5 0
Henry............... 7 10 3 W ebster................. 5 2 0
Howard............. 0 1 0 Winnebago............ ï 1 0
Humboldt........ 9 3 3 Winneshiek........... ï 2 0
Ida...... ............... 0 0 0 W oodbury............. 52 8 11 1 1 W orth............ ........
4 0 3 5 3 4
Jasper............. 2 4 1 0
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it, may as plausibly be attributed to improper methods of treat­
ment as to the soil type represented. It is fair to assume that 
alfalfa can be grown successfully in these localities, if proper 
efforts are made. Also, alfalfa is grown successfully in coun­
ties from which no reports are available, as Shelby, for ex-
ample. • ,
The mere fact that the majority of men who have seeded 
alfalfa in any particular county have failed or partially failed, 
should deter no one from growing the crop, but rather should 
lead to greater care in giving the crop every advantage. One 
man failed year after year to get a stand for seven successive 
years. With the seventh seeding the field, was inoculated, and 
now for several years he has demonstrated that he can grow 
alfalfa most successfully on all parts of his farm. The one 
thing lacking on his soil was inoculation.
Other men were successful after three or four failures 
had taught them what to do. Some found that lime was needed 
to correct an acid condition of soil. Still others found it neces­
sary to increase organic matter and available fertility, or to
remedy poor drainage. ' . . '
While there are probably many seedings ill counties ol 
which we have no record, we believe the map fairly indicates 
the distribution of alfalfa grown.
The many reports received from practical growers are of 
more than usual interest and value, since their practical ex­
perience has actually demonstrated .many of the most help­
ful practices in handling the crop. Some of the practices men­
tioned most often are arranged below in order, according to 
the number of times they were given, their comparative ap­
proximate value being indicated numerically:
1. Work the seed bed well---------------------------------------—--------------- ^
2. Do not pasture — ----- ------— ------------|--------------------- --------------—
3. Disk after cutting------------- ----- ----------------------------------- — —— |h
4. Keep the weeds down—  ------------------------------------------------------ *
5. Sow early in the fall or late in the summer— -- --------------------
6 . Cut the n u r s e  crop for h ay -- -----------------------■--------------------------- -----------------^
8. Sow shallow -------- ,------- -------------- ------ ---------------------------•
9. Leave good growth for winter---------------------------------------- ------- j "
10. Pasture only with hogs--------------------- --------“ V T ------
Additional suggestions regarding the crop which have been offered 
more or less often in approximately the same words are
1. “Good soil is necessary to get a stand.”
2. “If nurse crop is used it should be thin.” ^
3. “Potatoes make a good crop to precede alfalfa.”
4. “Cutting too early injures following crops.”
5. “Disking thickens the stand.”
6. “It is hard to start and hard to kill.”
7. “It stands cold and drought through.”
8. “It is fine for brood sows.”
9. “Hay and pasture are double those of any other crop.
10. “No good in wet soil.”
24
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a l f a l f a  o n  t h e  d i f f e r e n t  s o i l  t y p e s
M i l may i f  divided into six general soil areas. While 
■ B S M  a 'V de ranf« ■ " ‘ he character of the soil within
able fertilhv 1  1 »  be affected by drainage, present avail-
each »tea has more or less uniform 
cftaracteristics. These general sod areas may be designated
n Jr t  m ' S :- Mls?°Turl L»«s. Moraine?Wisconsin D rift Iowa Drift, Mississippi Loess, Southern Iowa Loess. Their limits 
are outlined on the map, fig-, n .
A considerably greater per cent of successful fields of alfalfa
^  the6 o T "  H  M~ l ° GSS and Moraine soif areas than 
l o e i  t ° thl V T ne SQ1 f  ° f the Iowa drift and southern Iowa 
the o th e r?  ? ? Undly to be m° re P°orly adapted to alfalfa than he others, though even on these at least some fields are very
(PageSf2 i ’)aS 1S mdlCated W  the average yields of hay secured.
W is c o n s in  d r i f t  m u ' soutnERn /owa lo ess
/OWA D R / F T  Turn F U S S  OUR! LOESS
MISSISSIPPI LOESS KW3 
M ORA U SE  . æffæa
* * +  Ol-lOO % successful. III 91-100  % p a rtia lly  
su ccessfu l o r  b e tte r
**71-90 %  successful. 11 7>^0% p a rtia lly  
successful o r  b e tte r .:
51-70%  su ccessfu l.
I 5 l-T O % p a rtia l /y  
su c c e ssfu l o r b e t  t e r
0  50-69  % fa ilu re . 
0 0  70-Q9 % fa i/u re .  
000 90-/00% fa ilu re .
areaf^'of *io\yafP show ing su ccess  w ith  a lfa lfa  on the d ifferent soil
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TABLE X.
The Per Cent of Seeding» Reported as Successful, Partially Success­
ful, and Failures, on the Various Soil Areas.
Soil Areas
Per Cent 
Successful
Per Cent 
Partially 
Successful
Per Cent 
of
Failures
71.1 21.6 7.1
59.4 30.3 10.115.248.3 36.4
40.5 37.3 22.217.341.1 41.5-
Southern Iowa Loess---------------- 35.6 46.3 18.0
CO-OPERATIVE EXPERIMENTS OVER THE STATE
To determine what treatments are necessary to bring suc­
cess on different soils, a number of co-operative al­
falfa fields were located in the summers of 1910 and 1911.  
On some of these, alfalfa was seeded in the fall of 1910, and 
upon others in the spring or fall of 1911.
Each field was so divided as to represent twelve different 
treatments, which were as follows:
1. No special treatment.
2. Inoculation.
3. Inoculation and cultivation.
4. Lime.
5. Lime and inoculation.
6. Lime and inoculation and cultivation.
7. Bone meal.
8. Bone meal and inoculation.
9. Bone meal and inoculation and cultivation.
10. Manure.
11. Manure and inqcuiation.
12 Manure, inoculation and cultivation.
• It should be stated here that it was not intended 11 this 
work to attempt to determine which treatments are necessary 
or which are unnecessary in any particular community, but 
rather the treatments which are necessary or beneficial m a 
majority of the cases in the larger sections of the state, 
or on the different types of soil. Before this can be done 
very accurately, the results of a very much larger number 
of test will need to be considered. ,
The fact that a certain treatment was found to be necessary 
on a particular field, would not necessarily mean that this 
treatment was essential on all the soils of the neighborhoo , 
or even the soil across the road in a field which had perhaps 
been handled in an entirely different way. And on the other 
hand the fact that a trial had shown that a treatment was not 
beneficial to alfalfa on a particular field would not determine 
that this treatment would not be beneficial on other fields m 
the same neighborhood.
An attempt was made to distribute these co-operative acre
26
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trials in such a way that all types of soil would be represented, 
and especially sections from which the greatest difficulty was 
reported. The distribution appears in fig. 13, and this table:
Name
Avery, A. M.
Bates, H. A. 
Boyack, Geo. W. 
Brackle, Peter 
Brand, Wm. 
Brawner, C. L. 
Claypool, W. W. 
Clinkenbeard, Mace 
Chamberlin, A. P. 
Crozier, W. H. 
Edriss, E . & Son 
Espe, K . P.
Fa-mum, G. E. 
Forest, C. R. 
Garrett, Chas. O. 
Hill, V. S.
Horswell, J .  R. 
Kouba, Frank 
McCaffree, H. A. 
McCray, H. S. 
McWilliams, G. H. 
Mawdsley, J .  R . 
Parks, Geo. W. 
Ramsay, F. W.
Reed, E. E.
Reeves, Elmer 
Rustad, Oscar 
Sar, Frank 
Shipfer, A. O. 
Shoemaker, E. 
Soseman, Thos.. 
Trites, Ed R.
Zeller, Willard
ALFALFA CO-GPERATORS 1910-1911
Town County Direction and Distance From
Town.
Mason City Cerro Gordo
Algona Kossuth
Grinnell Poweshiek
Osage Mitchell
New Hampton Chickasaw
Fairfield Jefferson
Spencer Clay
Fairfield Jefferson
Des Moines Polk
Oskaloosa Mahaska
Oskaloosa Mahaska
Jewell Hamilton
Ames Sto ry .
Miles Jackson
Mitchellville Polk
New Sharon Mahaska
Estherville Emmet
Blairstown Benton
Janesville Bremer
Brayton Audubon
Wall Lake Sac
Burt Kossuth
Oliri Jones
Athelston Taylor
Hopkinton Delaware
Waverly Bremer
Northwood Worth
Essex Page
Sigourney Keokuk
Waterloo Blackhawk
Oskaloosa Mahaska
Oakville Louisa
Cooper Greene
3 mi. SE  of Mason City 
5 “ SE  of Burt
2| “ SE  Grinnell
3 “ E  of Osage
2ì “ SE  of New Hampton 
•5 “ W of Fairfield
1 “ S of Spencer
2| “ N E of Libertyville
1 “ N E of Corporation
i  “ NW of Oskaloosa
1 “ N E of Oskaloosa
1 “ S of Jewell
5 edge of City Corporation 
3 j  ft SE  of Miles
3 J  “ N E of Sharon
3 J  “ SW  of Blairstown 
i  “ N E of W averly Jet.
6 “ SE  of Brayton
4 “ N E of Wall Lake
6 “ SE  of Burt
1 “ E o f O l i n
North Corporation Line 
W. Corporation Line, Wav.
1 mi. W of Northwood
2 “ E  of Essex
2 î .  “ NW of Waterloo 
“ W of Oskaloosa 
l j  “ SW  of" Oakville
2 2-3 mi N E of Bagley
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More than 150 .co-operative experiments are now under 
way, and many more will be undertaken. Those interested 
in conducting' small plot tests with alfalfa would do well to 
address Professor J. Buchanan, Superintendent of Co-oper­
ative Farm Crop Experiments, Ames, Iowa, for more definite 
information.
BENEFICIAL SOIL TREATM ENTS FOR ALFALFA
Among the co-operative tests on the different soil types, only 
two soils were found where at least one of the treatments, 
-—inoculation, lime or manure, or a combination of two of 
these, did not prove to be very beneficial, to the alfalfa, result­
ing in a more vigorous,' healthy growth and a larger yield.
On a number of the soils, where one or more of these treat­
ments was. beneficial, a fair crop was secured without treat­
ment. A seeding made without treatment might be termed 
successful, yet the results secured, as measured by the yield 
of hay and the general vigor of the seeding, would not ap­
proach the results attained when the soil was properly pre-
n o  r p n
Of the two fields on which none of the treatments showed 
any effects, at least one had received a good application of 
manure over the whole field the preceding year and this may 
have had considerable to do in blanketing the effects of the 
later treatments.
U U L . i U V O l  va .
is not y et available.
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F ig . 15.— C u tting  a lfa lfa  a t  the Iow a E xp erim en t Station . T h is field 
made 2.95 tons per acre  of field cured hay, first cu ttin g , 1912, and a 
to ta l of 7.03 tons w ere cu t during the season.
On four of these fields the alfalfa was an absolute failure 
on those portions which received no treatment of a!ny sort; 
while good yields were secured on these soils when the neces­
sary treatment had been made. On many of the fields the 
alfalfa on the untreated portion was yellowish, weak and 
short. Considering these facts, then, it becomes important 
to know the extent to which the different treatments are 
either- benefiicial or essential, when used either alone or in 
combination.
These treatments will be considered now only from 
the standpoint of their benefit to the alfalfa seeding as shown 
by these tests. No consideration will be given, for the pres­
ent, to general recommendations regarding the time and meth­
ods of making the applications, etc.
Manure:—The reports indicate that on nine of the fields 
manure was absolutely essential to the greatest success with 
alfalfa. Fourteen reports show that while it was beneficial 
it was not necessarily essential to success provided that some 
other treatment, possibly bone meal or inoculation, was given. 
On eight fields the crops indicated that while the manure was 
beneficial, it would not bring the greatest success when used 
alone; something else was also necessary.
. Averaging the reports'of all the men who estimated the 
yields of the different plots, on the basis of 1.5 tons per acre for
29
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the untreated plots, the manured plots averaged 2.53 tons per 
acre, an increase in yield of hay of over 75 per cent.
TABLE XI.
The Effect of Ten Tons of Manure per Acre Before Seeding Alfalfa. 
Effect of Treatment. No- of ReP°rts-
1 3 H  not necessarily essential in establishing a sue-
Beneficial, but some additional treatment also necessary for best g
results ------- ---------------—------- — ------------------------------ - o
No benefit from application-------------- ------------------------------------- “
Bone Meal:—To determine the effect of an additional ^ sup­
ply of phosphorus, bone meal was used on a portion of ¡ J e 
plots While it will be seen by referring to table X II. that the 
bone meal was beneficial in many cases it was not so necesr 
sary as manure. When used it should be in connection with 
manure rather than alone as it seems quite apparent that the 
organic matter and readily available nitrogen in the manure 
is often quite necessary in getting the alfalfa well started.
TABLE XII.
The Effect of 400 Pounds of Bone Meal per Acre Before Seeding
Alfalfa.
Effect of Treatment. No- of ReP°rts-
Essential to greatest success------------. - - - - ----- ---------------H R i a
Beneficial, but not necessarily essential to establishment of sue-
cess ini fi© ld  ______________ _____——------------- --------  —
Beneficial, but some other treatment also necessary for best ^
result ------------------------------------—------- ---------------------------- -
No benefit from application------------------------------------------------------
I4me:__On at least two of the fields the lime was absolutely
essential to . success and on ten fields it was shown to. be 
beneficial in promoting a strong vigorous growth. In a num­
ber of cases the lime appeared to be of no value when applied 
alone, but when inoculated soil was used in connection with 
it, an excellent growth was secured.
TABLE XIII.
The Effect of Applying Lime at the Rate of 2,000 lbs. per Acre.
Effect of Treatment. No- o£ ReP°rts-
Essential to greatest success....................................................................... ' ' '  %
Beneficial but not necessarily essential to establishing a success-^
Beneficial but some other treatment aiso necessary for best results 7 
No benefit from application ...........................................................
Inoculat ionThese  tests unquestionably indicate the value 
and need of inoculating the soil before seeding alfalfa. On 
nine of the fields the reports indicate that inoculation was 
absolutely essential to the best results though in many cases
30
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some other treatment was also necessary. This was most 
often manure, though on a number of soils which were un­
doubtedly acid, an application of lime was also necessary be­
fore the inoculation was effective'
TABLE XIV.
The Effect of Applying Inoculated S oil at the Rate of 300 lbs. per acre.
Effect of Treatment. No. of Reports.
Essential to greatest success ............. ................ . . . . . . . . . . . . ..........  9
Beneficial but not necessarily essential to establishing a ’ success-
III! 061(1 ••••»• . * ' 14
Beneficial but some other treatment also necessary for best results 9 
No benefit from application'.............$.................... , , ......................... .. _ /  4
FIELDS INFLUENCED BY TREATM EN T
In reporting to the Experiment Station the first cutting in 
1911 the co-operators were asked to estimate the com­
parative yield of field cured hay on the portions receiving 
the different treatments basing their comparsions on an as­
sumed yield of 1.5 tons per acre on the untreated plots. From 
table X V  it will be seen that on this basis the lime increased 
the yield of the first cutting nearly .5 ton; the bone meal .64 
of a ton; inoculation .83 of a ton, and manure 1.03 tons.
TABLE XV.
The Effect of Various Treatments on Alfalfa, as Measured by the 
_________ _____________ Estimated Yield of Hay.
Treatment Tons per
_________________________  acre
Manure, 10 tons per a c r e ................. I 2X3
Inoculation, 300 lbs. per acre of al­
falfa soil....................  ....... ................ 1 2.33
Bone Meal, 400 lbs. per acre ...........I 2.14
Lime, 2,000 lbs. per acre ..................................I 197
None ..............    [ L&Q
Assuming for the time that a stand of alfalfa could be 
secured without the use of manure; that the assumed yield 
was placed twice too high, and that the actual average in­
crease from the use of manure was only one half that shown, 
still the increase in yield of alfalfa hay in the first season alone 
would have a greater value than the. total yield of the average 
acre of oats. ■ - - : ®
* Since approximately one-half of the annual yield is secured 
in the first cutting, the total increase for the year would be one 
ton, the value of which in 1910 was estimated to be $11.60. 
On no other farm crop, can manure be so profitably used as on 
alfalfa. '
On the same basis an application of 300 lbs. of alfalfa soil 
resulted in an average increase in the yield of hay valued at 
$9.63 for each acre. A good return for 300 pounds of soil.
Increased yield due
____  to treatment
1.03
I "  .83
.64 
.47
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F ig . 16.— T his plot of a lfa lfa  on the sta tio n  fields a t Ames, produced 
2.5 tons o f field cured hay w hen cu t on Ju n e  8. P hotograp h show s 
condition on May 25, 1906.
The use of 2,000 lbs. of lime valued at $5.00 per car load at 
the quarry, gave an increase the first year valued at $5.45 per 
acre.
It must be remembered that treatments such as lime and 
inoculation influence not only the first crop after seeding, 
but every year’s crop so long as the alfalfa remains.
In a number of cases it has been observed that the dif­
ferences were much more marked in the second and third 
years than in the first.
Considering these average results from trials over the state, 
can one afford not to use manure, or lime or inoculation in 
seeding a field to alfalfa even though some of these may not be 
necessary-on the particular soil in question?
There is only one answer; no farmer can afford to run the 
risk of failure since there is no way of measuring in advance 
the results of these treatments.
After these co-operators had grown alfalfa for two years and 
observed the effect of different treatments, some general in­
formation was asked of each as to the success with which alfal­
fa could be grown in his locality, provided proper methods were 
used in preparing the seed bed and in seeding. The replies to 
these general questions indicate, perhaps better than anything 
else, what may be expected of the crop when its few simple 
requirements (sweet soil, bacteria, available fertilizer, etc.) 
are met.
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Of all the co-operators who responded to the question, “As 
a result of your experiment have you decided to grow alfaiia 
on a larger scale on your farm?” ioo per cent responded in 
the affirmative.
All but one answered in the affirmative the question, “As 
a result of your experiment would you recommend alfalfa to 
your neighbors?”
The question, “Why have you decided to increase your 
acreage and to recommend alfalfa to your neighbors?” brought 
the following answers:
. “I consider it the most profitable crop the Iowa farmer can grow to a 
certain extent.” .
“Because I am sure it can be raised on the right kind of ground with 
right treatment.”
“It is a valuable crop also a soil fertilizer.”
“Because it is the most profitable crop we can raise.” ■ .
“I have been raising it for 15 years and it is much more profitable;” 
“It is the most satisfactory forage eorp ever planted.”
“I believe it will be a paying crop. This is quite a dairy section and 
we need rich feeds.”
“I think it is the best forage crop we have.”
“I think it is a very fine crop.”
“Because I believe it is a practical crop for Iowa.”
“Because I think it is the best paying crop we can raise.”
T R IA L S  A T  TH E STATE E X P E R IM E N T  STATIO N
As an indication of what alfalfa will do in Iowa in a series 
of years, when grown on what might be termed an average 
Iowa soil, the yields secured from numerous seedings made on 
the Iowa Agricultural Experiment station fields at Ames 
will be of interest.
The station records show that since 1904, 16 different seed­
ings have been made. Some crops were seeded in the spring 
with a nurse crop, while others were put in alone. Still other 
plots were seeded during August on summer fallowed land. 
Other variations are also recorded, such as the method of seed­
ing, inoculation of the field, use of lime or manure, etc. How­
ever no comparison is to be made of these.different treatments. 
The conclusions drawn might be entirely misleading, because 
the best methods and treatments necessary will vary greatly 
in different seasons or on different soils. The readings are 
presented, rather to indicate the results which may be expected 
from this crop when the demands of the plant are fully met.
As has been said, the soil types found at Ames are rather 
average for the state; brown loam, black sandy loam and 
black silt loam. The fertility is only average, no commercial 
fertilizers are ever used and manure was used only in such 
manner as is possible on any good stock farm.
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In preparing the seed bed or in seeding, no methods were 
used which would not be practical on any Iowa farm. In pre­
paring the seed bed, however, as in all the operations, the work 
was thoroughly and carefully performed, for with a crop at 
stake so valuable as is alfalfa, no farmer can afford to leave 
anything to chance.
The yields secured under these conditions are recorded in 
tables X V I, X V II and X V III.
In 1905 five plots gave an average yield, of 4.36 tons of hay 
per acre, the greatest yield from any one plat being 6.12 tons. 
In 1906 the average yield of three plats was 5.42 tons per acre, 
and in 1907 with two < new seedings considered, the average 
was 4.5 tons. The yields for 1908 are not available. During 
the spring and late summer of 1908 a number of new seedings 
were made so that during the years 1909, 10 and 11, eleven 
plots were under observation. The average yields from these 
plots was 4.92 tons per acre in 1909, 4.28 in 1910, and 3.68 in 
1911.
It will be observed that the average yield decreased con- 
considerably during,the three years; nearly half a ton per acre. 
This is no doubt partially due to the fact that the rainfall 
for 1911 was very light and that of 1910 considerably below 
the average. . It is also true, however, that on some of the plots 
the blue grass made serious inroads, as most of these plots re­
ceived no cultivation.
F ig . 17.— M em bers of fa rm e rs ’ clubs w hen v is itin g  the experim ent 
sta tio n  insp ect the a lfa lfa  fields.
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TABLE XVI.
Yield of Field Cured Alfalfa Hay in 1905 and 1906 on 5 Plots at Ames.
PLOT NO. 11 12 13 14 15
1905
Yield per A.-*#Tons................  3.87 4.64 6.12 4.32 2.86
1st Cutting June 1 3 -1 7 ... . . .  1.13 1.66 2.00 1.47 1.01
2nd Cutting July 8-10.. . . . . .  1.29 1.73 2.12 1.53 .93
3rd Cutting Aug. 14-17......... 1.45 1.25 . 2.00 1.32 .92
1906
Yield per A.tt-Tons............ . . *** 4.16 *** 7 24 ***
1st Cutting June 8 . . . . . . .  ............. .. . . 1.66 2.5 ...............
2nd Cutting July 17-18........... ............ . 1.25 2.43 .................
3rd Ci-ittinp- Aiip\ 25-28 ....  ........ 1.25 2.31 ...............
Average Yield per A. . . . . . .  . 3.87 4 .4 6.12 5.78 2.86 |
***pi0Wed in April, 1908.
TABLE XVII.
Yield of Field Cured Alfalfa Hay on Plots at Ames, 1906-11.
PLOT NO. A6 B7 C8 D9
1906
Yield per A.—Tons................................ . . . . 4 . 8 6
1st Cutting June 8 ................................. . . . . 2 . 2 3
2nd Cutting July 2 0 .............................. . . . . 1 . 2
3rd Cutting Aug. 2 8 ................. ............ . . . . 1 . 4 3
1907
Yield per A.—Tons................................ . . . . 4 . 4 2 4.69 4.41
1st Cutting June 2 5 ............................... . . . . 1 . 7 4 2.00 1.77
2nd Cutting Aug. 1 ................................ . . . . 1 . 6 5 1.49 1.49
3rd Cutting Oet. 5 ................................ . . . . . 1 . 0 3 1.2 1.15
1909
Yield per A.—Tons.............................. . . . . . 5 . 0 4.56 4 .9 6 - 5 .7
1st Cutting June 18................... ............ . . . . 2 . 3 7 2.05 2.25 2.56
2nd Cutting Aug. 4. . : ......................... . . . . 1 . 6 3 1.54 1.67 1.83
3rd Cutting Oct. 4.................................. . . . . 1 . 0 .97 1.04 1.31
1910
Yield per A. jlT on s ................................ . . . . 4 . 5 4 4.14 3,02 5.06
1st Cutting June 22.. ............. .. . . . . 2 . 2 3 1 .'77 1.70 * 2.45
2nd Cutting July 2 6 ........................ . . . . . . . 1 . 2 8 1.57 .78. 1 3 3
3rd Cutting Sept. 10. . ................. .. . . . . . . . 1 . 0 3 .80 .54 1.28
1911
Yield.per A.—1Tons . . .  . ............... ........ . . . . 5 . 1 1 5.43 •2.10 5.02
1st Cutting June 5................. ................ . ■  .2.14 2.63 1.20 2.67
2nd Cutting July 10. ............................ . . . . 1 . 6 0 2.23 .63 1.22
3rd Cutting Aug. 2 9 ............... .............. . . . . 1 . 3 7 .57 .27 1.13
Average Yield per A. from the plot"—Tons 4.78 4 .7 3.62 5.26
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F ig . 18.-—Show ing second cu ttin g  of a lfa lfa  on sta tio n  field a t  Ames, 
Ju ly  17. T o ta l y ield  of field cu red  hay from  th ree cu ttin g s during 
th e  season, 7.24 tons.
Good yields may be expected for a number of years when the 
blue grass is kept out, especially if the soil was in good physi­
cal condition and fertile when the plot was seeded. It will
TABLE XVIII.
Yield of Field Cured Alfalfa Hay a t  the Iowa Agricultural Experiment
Station 1909-1911.
PLOT - NO. 1 2 3 4 5 6 7
1909
Yield per A.—Tons.. ......... 4.25 4.05 4 .4 5 .0 5 .9 5. 35
1st Cutting June 18. ■___ 2 .2 2.85 2 .7 2.45 3.3 2.55 lost2nd Cutting Aug 4. . ......... 1.5 1.5 1 .1 1.5 1.7 1.85 1.30
3rd Cutting Oct. 4. . . ___ _ .55 .7 .6 1.05 .9 .95 .80
1910
Yield per A.—Tons.. ......... 3 .57 4.36 3.68 4.40 4.53 5.21 4.75
1st Cutting June 22.. .........  1.96 2.41 2.02 2.28 2.56 2.92 2.39
2nd Cutting July 26. ........  1.12 1.29 1 .1 1.38 1.24 1.35 1.34
3rd Cutting Aug. 10. ...............49 .66 .56 .74 .73 .94 1.02
1911
Yield per A.—Tons... . . . . .  3.23 3.37 3.21 3.20 3.31 3.39 4.13
1st Cutting June 5. . .........2.30 2.44 2.25 2.47 2.6 2.42 2.64
2nd Cutting July 26. .........1 .89 .9 .93 .71 .69 .94 1.04
3rd Cutting Aug. 29. . . . . .  .02 .03 .03 .02 .02 .03 . 45 •.
Average Yield per 
from the plot.........
A —
.........3.68 3.92 3.76 4 .2 4.58 4.65 4.44
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be observed that plot A6, which was left in alfalfa for six 
years, maintained its yielding power to the very last. It 
produced an average of over 4 3-4 tons per acre for the five 
years for which the records are available.
Plot D9, which was in alfalfa for three years produced bet­
ter than five tons each year, while plot 13 produced over six 
tons in 'a single year and plot 14 nearly 7 1-4 tons with an 
average for two seasons of 5 3-4 tons per acre:
The lowest acre yield secured from any one plot in a season 
was from plot 15 in 1905 when the yield was 2.86 tons. Even 
this yield however is better than is secured,; except under 
unusual conditions, from any of our other tame hays.
SELEC TIO N  A N D  T R E A T M E N T  OF THE 
A L FA L FA  SO IL
Of one hundred and twenty-eight men representing all man­
ner of soil types, who reported to the Iowa Agricultural Ex­
periment station their method of seeding and handling the al­
falfa crop, 85.5 per cent were successful. This evidence tends to 
strengthen our belief that, provided proper methods are used in 
preparing the soil to grow this crop, it can be grown suc­
cessfully on at least portions of practically every farm in Iowa, 
though no doubt there are particular soils and locations which 
are better adapted to its growth than others.
CHOICE OF SOILS
In selecting the soil or field which is to be seeded to al­
falfa there are several conditions which must be considered. 
They are:
1. The Texture of the Soil.
2. The Drainage of the Soil.
3. The Fertility of the Soil.
4. The Need of Inoculation.
5. The Need of Lime.
The successful growing of alfalfa or any other legume may 
be impossible if any one of these factors is overlooked. Many 
Iowa soils are open and friable, well drained and fertile, con­
tain the necessary bacteria and do not need lime, and they 
may grow alfalfa very successfully merely by applying good 
cultural methods. Most Iowa soils, however, will give much 
better results when available fertility is supplied in 
the form of manure. Others may be ideal for alfalfa 
save in that they require the addition of the necessary 
bacteria; while others, particularly in south central 
and north central Iowa, need lime. The only safe plan is to
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insure the presence of the conditions necessary by supplying 
them. The crop will far more than repay the trouble.
T EXTU R E OF SOIL
Alfalfa gives much the best results on deep, loose, open, 
friable soils, such as are represented by the loess areas along 
the Missouri and Mississippi. On these soils there is practi­
cally no trouble in getting a stand except on some of the 
highest points where, a good application of manure seems 
necessary. Soils which are light and friable, due to a large 
per cent of sand are not usually well adapted to alfalfa be­
cause they are rather low in fertility. This difficulty may be 
corrected by the free use of manure when excellent re­
sults may be expected. Though good fields are occasionally 
found on heavy soils, Such as contain considerable clay, this is 
exceptional. Heavy gpils seem well adapted to sweet clover, 
however, and the growth of - that .'cro^  for a couple of seasons 
helps to put the land in condition for alfalfa seeding. The 
roots of the more hardy clover open the soil to some depth 
and leave considerable amounts of organic matter and readily 
available fertility.
DRAINAGE
It is useless to attempt to grow alfalfa upon land which is 
not thoroughly well drained, either by nature or by the use 
of tile or open ditches. Some of the1 best results secured have 
been on drained bottom lands, likely because of their fertility. 
But the fertility alone without good drainage would not have 
produced these results. This does not mean that the highest 
ground available should be chosen as this ground is likely 
to be quite unfertile. Land which is slightly rolling or nearly 
level and well drained is usually considered the best.
MANURE
Eight to twelve tons per acre of good manure should be 
applied before plowing for alfalfa, for the use of manure is by 
far the most important factor in securing successful results on 
Iowa soils. It is a notable fact’ that of 23 correspondents who 
make special mention of the fact that they manured their fields 
before plowing, but one failed.
While good stands and yields of alfalfa have been secured 
on fertile soils without manure, yet yields are in almost every 
case largely increased by its use. On soils of only medium 
fertility, manure is essential to the greatest success ; on soils 
below the average, successful stands are practically never se­
cured without its liberal use.
Before the alfalfa plant has established its root system, so 
as to give it a large feeding area, and before the bacteria have
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C ourtesy R . E . Buch'anan, Ames Iowa.
F ig . 19.— T u b ercu les such as are  form ed on a lfa lfa  and sw eet clover 
roots by b a c te r ia  w hich feed upon the free  n itrogen  of the air. T his 
n itrogen finally  becom es a v a ila b le  to the host p lant, and u ltim ately  to 
other crops w hich m ay follow  in the ro tation .
developed in sufficient numbers to make available the unlimit­
ed supply of nitrogen in the air, ah abundance of available plant 
food must be at hand. Even after the plant is well established 
the yield of hay will be much increased by an occasional top­
dressing of manure. Manure stimulates the activity of the al­
falfa bacteria and makes it possible for the alfalfa to draw 
more heavily upon the atmospheric nitrogen. The deep roots 
of the alfalfa plant make it possible for it to secure much of 
its mineral plant food far below the surface, where our ordi­
nary farm crop’s roots cannot grow. Old alfalfa, fields which 
are well established probably take but a comparatively small 
per cent of their plant food elements from the surface soil, 
since a large per cent of the fine feeding roots are to be found 
far down in the sub-soil.
INOCULATION
While a majority of the successful stands of alfalfa in Iowa 
have been secured without inoculation, yet fewer failures are 
recorded where the presence of the necessary bacteria was 
guaranteed by inoculation. Besides, the co-operative experi­
ments show that in practically every instance where the soil 
was inoculated, a more vigorous growth' resulted. In many 
cases the difference was the difference between a success and 
a total failure. Considering the ease and slight expense of 
inoculation, a farmer can ill afford to risk a loss by not in­
oculating.
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On soils which do not naturally contain these bacteria it is 
absolutely essential that they be introduced. As there is no 
way of determining whether these bacteria are in a given soil 
without attempting to grow alfalfa., the only safe way is to 
inoculate. A small area may be seeded and inoculated the 
first year, from which soil may be secured for larger areas in 
following seasons. There are two methods by which this 
inoculation may be secured.
If soil can be secured from a nearby alfalfa field, where 
vigorous plants’have an abundance of tubercles op their roots, 
use 300 lbs. or more of soil per acre, distributing it as uni­
formly as possible. This work may well be done at the time of 
seeding. If soil is not available from an alfalfa field, soil from 
a sweet clover patch may be used. This soil should not be 
exposed to the sun any more than necessary, and may well 
be applied toward evening and harrowed in thoroughly at 
once. The direct -rays of the sun soon kill the' bacteria.
Attempts have been made for years to develop pure cultures 
of bacteria for the different legumes. In the main the results 
have not been particularly satisfactory. More recently, how­
ever, two commercial concerns have put out cultures which 
have met with quite general success; one of these is “ Farmo- 
germ” manufactured by Earp Thomas Farmogerm Company, 
Bloomfield, New Jersey; and the other “ Nitragin” manufactur­
ed by the German-American Nitragin Co., Milwaukee, Wis­
consin. Both of these pure cultures have been used on the 
Iowa Agricultural experiment station plots, though the tests 
have not been thorough enough as yet to permit un­
reserved recommendation. While the effect of the inoculation 
w a s ' very apparent, it is possible that just as great 
a benefit might have resulted from the use of in­
oculated soil. The claim is made among bacteriol­
ogists, however,, that the pure cultures may add to the soil not 
only a great number of bacteria, but also bacteria which are 
more virulent and 'vigorous than those already found there. 
However, until more tests have been made, we believe that 
the soil inoculation must be recommended.
THE USE OF LIME
The co-operative alfalfa tests indicate that at least on many 
Iowa soils the use of lime is to be recommended. Its appli­
cation has in many cases been very beneficial. No harm can 
come from an application of 2,000 or more pounds per 
acre especially if this be in the form of limestone screenings 
or finely ground limestone, which are the best forms to use. 
One thousand to 3,000 pounds will no doubt be sufficient on 
most Iowa soils though on similar soils in adjoining states
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experiments have shown that in some cases as much as 6,000 
pounds are necessary.
In a number of instances in this state application of lime was 
shown to be absolutely essential before alfalfa could be grown 
successfully, indicating; that the soil was strongly acid. In 
other eases while a satisfactory growth was secured without 
the use of lime, yet when it was used the growth was .more 
vigorous and of'better color.
Alfalfa requires for its best growth a large amount of cal­
cium, which is the active principle of lime.. Also, alfalfa can­
not grow and thrive in soils which are at all acid. The nitro­
gen-gathering bacteria, which live upon the. alfalfa roots, and 
which in turn provide the alfalfa plant with;most of its supply 
of nitrogen, cannot live, thrive and multiply in an acid soil.
Soils may be tested for acidity easily by the use of litmus 
paper. Take-soil from a few inches below the surface of the 
ground and after thoroughly wetting it, press Tt ijito a ball. 
Halve it with a knife and after placing a pieee/of $lue litmus 
paper between the two cut surfaces, again press parts into a 
ball. At the. end of ten or fifteen minutes removeithe litmus 
paper and examine. If it has changed from blue to a distinc­
tive red color, one may be reasonably sure thatthe-soil is acid 
and is in need of lime.
Litmus paper can be secured at any good drug store.
Lime should be applied after plowing and thoroughly disked 
in, preferably some weeks in advance of seeding. Jt may 
be spread from a wagon with a shovel or a manure spreader 
mav be used. An old broadcast grain seeder may also be Ujsed.
Those who contemplate seeding alfalfa should send for Cir­
cular No. 2 of the Iowa Experiment Station, “ Liming towa 
Soils.”
P R E P A R IN G  THE SEED BED  A N D  SEED IN G
To prepare for alfalfa seedings, the land should be disked 
and harrowed thoroughly immediately after plowing. Then 
work it every ten days or two weeks, or at least after every rain 
until the seed is sown.
Ten of Iowa’s most successful alfalfa growers in reporting 
their methods, say: “ It is absolutely necessary to work the 
ground well previous to sow ing,in  order to conserve moisture 
and get rid of weed seed. It is necessary to disk and harrow, 
as one said, “until you are weary.'”
When August seeding is practiced this cultivation 
should begin as soon as the preceding crop is re­
moved. In case that no crop is sown in the spring,
the land should be worked well throughout the entire
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F ig . 2©.-bShowing grow th o f  a lfa lfa  on May 26, 1966, a t  the tim e 
of the first cu ttin g . The fa ll  seeded a lfa lfa , nine m onths from  seed­
ing, is  n early  as la rg e  as on the tw o -y ear-o ld  fields.
summer/ The necessity of thoroughness in this preparation 
cannot be over-emphasized. Unless the land is prepared 
early Ifa the summer and then a good mulch maintained, there 
will be great danger of a lack of moisture to insure germina­
tion. Then again, alfalfa will not fight weeds, and unless 
theJsoil is stirred often, in this way bringing the weed seeds 
to the surface and germinating them before the alfalfa crop 
is put in, difficulty and possible failure will result. Further, 
while the surface soil should be very well fined and loose, the 
sub-surface should be rather compact. Late and insufficient 
preparation means a loose seed bed with more drying out, and 
then in the winter great danger from heaving, with the loss 
of the whole crop as a result.
MANNER AND TIM E OF SEEDING
The alfalfa seed should by all means be drilled in when pos­
sible, and should be placed from ¿ to i\  inches below the sur­
face, depending upon the moisture and texture of the soil. 
If the seed bed is very well prepared there is great danger 
that'the drill may run too deep. Use care to insure against 
this difficulty. To get the most uniform stand it is often ad­
visable to go over the field twice, putting in one-half of the 
seed each time and crossing the field the other way the second
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time over. If drilling is impossible, the seed may be sown 
broadcast and harrowed in well, or even disked in. If this 
be done toward evening, then any moisture in the surface soil 
will help to secure germination.
There are in common use in Iowa, four methods or times 
of seeding alfalfa, which may be enumerated as follows:
1. Seeding in the spring with nurse crops.
2. Seeding in the spring or early summer without nurse crop.
3. Seeding in the late summer following the removal of some 
other crop.
4. Seeding in the late summer on summer-fallowed land.
SPRING SEEDING
Alfalfa may be seeded in the small grain in the spring in 
identically the same manner as red clover. The seeding will 
be more likely to succeed if the seed bed is well prepared the 
previous fall or early in the spring,
Barley, wheat or rye make better nurse crops than oats. 
The oats require more water; they produce much foliage 
which tends to shade and “ smother/’ and they come off of 
the ground late, when the season is likely to be dry and the sun 
burning hot.
Whatever small grain is used, its rate of seeding 
should be reduced from a third .to a half. This will cut
F ig . 21.— A p erfect, stand ; v igorous grow th, and not a  weed in the 
field. Seeded the middle o f A ug list in the extrem e n orthern  p art o f the 
sta te . (K o ssu th  county.)
43
Hughes: Alfalfa management in Iowa
Published by Iowa State University Digital Repository, 1914
44
mm
■NMiMl
F ig . 22. A p erfect stand  of a lfa lfa  on the co llege farm  w ithout a 
falhrw ed tl^ id Iltire  flel<i‘ Seeded the m iddle o f A ugust, 1912, on sum m er
dfwn the yield of small grain comparatively little, while it will 
give the alfalfa a much better chance.
When alfalfa is seeded in the spring the weeds are likely 
to be very troublesome unless the ground is very clean, owing 
to previous cultivation. The use of a nurse crop tends to keep 
these weeds in check until the alfalfa seed has had a chance 
to get a start. It is true that the nurse crop takes much of the 
moisture and plant food which would go to the alfalfa were 
it seeded alpne, and it also tends to shade and smother it. 
However, this smothering can be checked by regulating the 
rate of seeding of the nurse crop, while the smothering of weeds 
cannot be controlled if no nurse crop is used. The fact that the 
alfalfa can be put in at little or no extra expense aside from 
seed is an added advantage of seeding with a nurse crop. More­
over, it is not necessary to give up the use of the land for a 
whole season in order to get the alfalfa established.
SPRING SEEDING WITHOUT. NURSE CROP
' ■ The second method,, in more or less common use, is to seed 
in the spring without a nurse crop, usually seeded later than 
the ordinary time fop seeding small grain. When this method 
6f seeding is used, it is very important that the land be worked 
thoroughly for some weeks in advance of seeding, so that as 
h^any as possible of the weed seed in the soil may be sprouted 
and killed, or else that the alfalfa be seeded very early.
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F ig . 23.— A p erfect stand w as secured in A ugust, but as th ere  w as 
not sufficient tim e a f te r  plow ing to g et the weed seed germ inated  be­
fore seeding, the a lfa lfa  w as w eakened , and m p laces k illed  by  weeds.
In all cases when alfalfa is to be seeded in the spring,, the 
land should be manured and plowed in the fall, as this prepara­
tion will add very materially to the chances of success with the 
crop. , .
Reports regarding the time and methods' of seeding used, 
and the results secured under various conditions, have been 
secured from a number of growers ;-but since all did not give 
information on the same phases of the subject it has been im­
possible to use many of these in considering certain operations.
Of 43 men who reported seeding in the spring, 27 indicated 
whether or not a nurse crop was used. Of the 20 seedings 
made with a nurse crop, 80 per cent were successful as com­
pared with 71 per cent successful when seeded without a nurse 
crop.
TABLE XIX.
Seedings With and Without a Nurse Crop.
No. of Per Cent Per Cent
Reports Successful Failed
With Nutse C ro p ........... 20 80 1 20
Without Nurse Crop. . . | 71.4 28.6
The main advantages in spring; seeding where this is satis­
factory, are first, that less labor is required and second, that
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there is a greater liklihood of plenty of moisture. The chief 
disadvantage is that the weeds are sure to be more or less 
troublesome by crowding and smothering the alfalfa.
The yield of hay the first season cut is no larger from spring 
seeded than from late summer seeded alfalfa. While in certain 
sections of the state almost universal success has been secured 
from seeding in the spring with 4 small grain crop, we believe 
that when the work is thoroughly done the greatest success 
is had on most soils from late summer seeding.
LATE SUMMER SEEDING
On most Iowa soils, the surest method of securing a stand 
is to plow in. the spring or the preceding fall and 
summer-fallow the land; then seed the middle of August, 
having turned under a good application of manure, and 
worked in lime and inoculated soil. This statement is sub­
stantiated by extensive observations and by a large number of 
reports from practical men over the state.
TABLE XX.
SPRING AND LATE SUMMER SEEDING COMPARED
Time No. Per Cent Per Cent Per Cent
of Seeding of
Reports
Successful Partially
Successful
Failures
S p rin g ................. | 43 67 10 I % 23
Late Summer . .  | 55 1 76 15 1 ■ »
While this method costs more in labor than some of the oth­
er methods, it is also true that often the yield the following 
year is considerably greater.
I f  the work is thoroughly done and the land cultivated re­
peatedly throughout the summer, there is little chance of 
failure of the alfalfa seedings, even in very dry seasons such 
as those of 1910 and 1911. In fact during these dry summers 
when 90 per cent or more of the clover seedings were lost, by 
far the larger part of the alfalfa seedings made in this way 
were successful.
If alfalfa seeding is to follow the; removal of a winter wheat 
crop, an early cutting of red clover or oats cut early for hay, 
the land is prepared much as thopgh for summer fallowing. It is 
very important that the crop be gotten off the land at the 
earliest possible date, manure applied and the land disked and 
plowed. This method has been used more generally than 
seeding on summer fallowed land. When the work has been 
thorough and commenced as early as possible, it has been very 
satisfactory except in seasons of very low rainfall. Nearly 
all seedings made in this way m 1910 were successful, as were 
also many of those made in 19 11. The summer fallow is, 
however, considered as the surer, when the work is thorough.
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P ig .. 24.— H ig h -g rad e and low -grade 
H ig h -g rad e seed. Sm ooth, 
plump and u niform ly  olive green 
in color. T h is is the kind of 
seed to buy.
a l fa l f a  seeds. HR ,,
L ow -grad e seed. W hile  free  
from  weed im pu rities, the 
shru nken, discolored, brow nish 
seed m eans low  v ita lity .
The chief advantage of fall seeding lies in the fact that the 
land may be quite well freed from weeds before the alfalfa 
is sown. The main disadvantages are that more work will be 
required to keep the land in such condition as will insure a 
sufficient supply of moisture, and also that insect ravages are 
likely to be more fatal to August seedings.
A L F A L F A  SEED
In buying alfalfa seed the highest priced seed is very often 
the cheapest. Most seed companies handle several grades 
varying much in quality, purity and germination. Samples 
and prices may well be secured from several seed companies 
before buying and the best selected for planting.
How the value of seed varies according to the per cent 
germination foreign and matter is shown in table X X I,
There is a much greater; loss in using seed of poor quality,
TABLE XXL
Alfalfa Seed Value as Influenced by Purity and Germination.
Market Price 
per
100 lbs.
$22.00
22.00
22,00
22.00
22.00
22.00
22.00
22.00
1  S i ; 9 Per Cent ValueP er Cent 0f per
Germination Foreign Matter 100 lbs.
100 0 $22.00
100 5 20.90
95 5 19.85
90 0 19.80
85 10 16.83
80 0 17.60
70 15 13.09
60 00 13.20
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F ig . 25.— Im p u rities and ad u lteran ts m ost com m only found in a lfa lfa  
seed : 1. B u ckkorn . (P la n ta g o  L a n ce o la ta )  3 seeds. 2. Broad  P la in ta in  
(P la n ta g o  M ajor) 3 seed. 3. G reen F o x ta il  (C haetoch loa v irid is) 3 
seed. 4.. G urley D ock. (R u m ex crisp u s) 3 seed. 5. B ra cted  P la n ta in  
(P la n ta g o  a r is ta ta )  3 seed. 6. Y ellow  F o x ta il  (C haetochloa g lau ca) 2 
seed. 7. P ig  W eed (A m aranthus re tro flexu s) 3 seed. 8. Clover dodder 
(C uscuta Epithym um ) 4 seed.. 9. Y ellow  tre fo il (M edicago L upu lina) 4 
seed. 10. W h ite  Sw eet Clover (M elilo tu s A lba) 7 seed. 11. B u r Clover 
(M edicago M en ticu lata)' 3 seed.
than in the price of the seed. This comes in the labor thrown 
away, the stands lost and the yields sacrificed by its use, as 
well as the ultimate expense of eradicating foul weeds which 
are introduced. The Iowa Agricultural Experiment Station 
last July examined a sample of alfalfa seed sown by a corre­
spondent which contained, though its general appearance was 
very good, 6 per cent of clover dodder. The correspondent 
states, “ It seems as though every alfalfa plant in the field has a 
dodder on it.” The loss from using this seed will probably total 
several hundred dollars. While good seed may be secured from 
reputable dealers outside the state, there is less danger of get­
ting poor seed when purchased in Iowa, as this seed is sub­
ject to. a state pure seed law..
The Experiment Station stands ready at all times to test for 
farmers, free of cost, any sample of seeds.
RATE OF SEEDING
Twenty pounds of alfalfa seed per acre is usually con­
sidered the safest amount to use. Something like 73 per cent 
of farmers reporting on the; rate of seeding used 20 pounds per 
acre,;i2 per. cent used less.> averaging 17 pounds, and 15 per 
cent used more, averaging^ 22 pounds per acre.
When a good quality of seed is used and put in with a drill, 
20 pounds per acre may be too much, as this will place about
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ioo seeds on each square foot of ground. After alfalfa is well 
set, ten plants to a square foot is enough to give a. yield of 
from 4 to 6 tons per acre. However, in the first year, after 
seeding, before each plant is thoroughly established, a small 
number of plants per acre would mean a comparatively ./low 
yield. The increased cut from the first year’s crop will pteffer 
ably more than pay for the additional sged used in the heavier 
rates of seeding. A number of tests show this, but more?.arc 
necessary before a definite statement can be made regarding 
our Iowa conditions. Fred Woolley, of Garden Grove, Iowa, 
who is trying to replace red clover with alfalfa in a regular 
four years’ rotation, reports a good stand when seeding as 
little as 6 pounds of alfalfa seed with the oats in the spring. 
Others report that they prefer to use more than 20 pounds'per 
acre rather than less. Too thick seeding may so crowd the 
plants as to weaken them.
When the rainfall is exceedingly low or where the alfalfa is 
to be cut for seed a very much lighter seeding is; to be 
recommended; 4 to 12 pounds per acre being sufficient.
C A R E OF TH E A L FA L FA  F IE L D
When alfalfa is seeded in the spring it is the common 
practice to go over the field several times during the summer 
with a mower, if necessary, clipping the weeds so that they do 
not “ smother” the young plants. The sickle-bar should be set 
high, close cutting at this time often kills the crop.
No hay crop should be removed the first year unless an 
early seeding on a very rich soil has produced an especially 
rapid growth and the alfalfa has come into bloom by the last 
of August. It is usually considered safest to leave a good 
growth on the ground as a cover during the winter. ,
A few men report that they cut the last ci;op after the 
first fall frost, the fields going into the winter practically b,are, 
and yet apparently they did not lose by doing so. On still 
other fields, however, portions cut late in this manner .were 
either seriously damaged or entirely lost by winter killing. 
We, therefore, do not recommend this practice.
Late summer seeded alfalfa needs no attention the first fall, 
the entire growth being left as a winter cover. The following 
year the crop should yield three or four good cuttings. .
CULTIVATING THE ALFALFA FIELD
It has been repeatedly demonstrated that the thorough 
cultivation of alfalfa is very beneficial. This is partly because 
many weeds which otherwise compete for plant food and for 
moisture are destroyed, and partly because this cultivation
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tends to conserve moisture. Some say that cultivation is benefi­
cial in splitting- the crowns, thus forming two plants from one 
and givirig a better stand with a heavier and finer growth of 
hay.
' A number of the most successful growers report that they 
disk their alfalfa every spring. Still others disk after the 
second and third cuttings.
The ordinary disk has no doubt been used more generally 
for this purpose than any other implement, but it is not 
nearly so good an implement as the spring-tooth harrow or 
the alfalfa renovator. While independent plants sometimes 
develop from portions of the crown of the alfalfa which are 
cut off by the disk, this hardly happens often enough to be 
of great value in thickening the stand, while the plants may 
be injured by presenting a favorable opening for fungus dis­
eases. Whatever benefit is derived from cultivation with the 
disk is due to other factors than that of an increased number 
of plants.
The spring-tooth harrow, constructed of stiff springs end­
ing- in small shovels, which are in continual vibration as 
they pass through the soil, is very efficient in removing the 
weeds and grass, without in any way injuring the alfalfa 
plants. Wfeeds and grass are shallow rooted and are easily 
pulled up. Alfalfa roots penetrate many feet into the soil and 
when the narrow shovel of the spring-tooth harrow comes 
in contact with them, it springs far enough to one side to 
pass the plant without injuring it.
Sometimes the desired results are not secured from cul­
tivation because the work is not thorough enough. Many 
times the man doing the work is afraid of injuring the al­
falfa. We have cultivated alfalfa until it seemed that no liv- 
ing plant could remain, and until the field appeared to be a 
perfectly prepared seed bed. yet the old crowns threw up new 
shoots and before frost the alfalfa stood 14 inches high, 4 
inches higher than other alfalfa on the same field which had 
not been cultivated. This incteased vigor was due in part to 
the fact that where the alfalfa was not cultivated the grass 
was crowding it badly, while on the cultivated portion no 
weeds were to be seen. Ordinarily we would not recommend 
so severe treatment as this, but we do wish to impress the 
necessity of thorough cultivation.
A correspondent states that on one occasion he disked, 
an alfalfa field thoroughly and seeded it to oats, thinking 
that the alfalfa was practically gone. Later the alfalfa came 
on so vigorously as to crowd out the oats, making an ex­
cellent growth of alfalfa which was cut for hay. Since then 
his alfalfa fields have been thoroughly disked to very good 
advantage, practically every year.
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Fiff. 26.— Sp ring tooth harrow — one of the m ost v a lu ab le  a ll around 
im plem ents on the farm , and a  m ost exce len t a lfa lfa  cu ltiv a to r and 
renovator.
It is true that excellent stands of alfalfa have been main­
tained for several years without cultivation, but the blue 
grass is likely to be found very troublesome after two or 
three years. This will be found especially true if the al­
falfa is pastured at any time.
TOP DRESSING
Much benefit has accrued from top dressing the alfalfa 
field with a good grade of manure, 4 to 6 tons an acre, late in 
the fall. If this can be scattered with a manure spreader 
the results will be more satisfactory. Plats treated in this 
way have given a much greater yield of hay than other parts 
of the same field not treated.
* H A N D L IN G  THE CROP
TIM E OF CUTTING
Alfalfa should be cut for hay early in the blooming period 
(when it is from one-tenth to one-fourth in bloom). ^When cut 
at this time the following growth comes on more quickly than 
When cutting is delayed. Moreover, hay of better quality is 
Secured as fewer of the leaves are lost in curing.
When the plant approaches maturity new shoots are thrown 
but from the crown. As the growth in these shoots is very
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F ig . 27.— “W e leave i t  dying in the sw ath fo r about h a lf  a  day or u n til it  w ilts, and then ra k e  and co ck ."
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much more rapid than in the older parts of the plant,, the an­
nual yield of hay is reduced by any delay in cutting. Also 
if cutting is delayed until these new shoots have made such 
a growth that they will be cut off, the growth of the next 
crop will be seriously checked.
In Iowa the first cutting will be ready for the mower early 
in June. The average date of this cutting at the Iowa Agri­
cultural Experiment Station has been June 15. The earliest 
cutting was in 19 11, June 5, and the latest in 1907, June 25.
The date of the first cutting may sometimes be deferred 
somewhat by pasturing early in the spring. A number of 
correspondents state that this practice has given them bet-
C ourtesy In te rn a tio n a l H arv ester Company.
F ig . 28.— T he side d elivery ra k e  is  considered the m ost im p ortant 
im plem ent in the econom ical m akin g  of a lfa lfa  hay of good qu ality  on 
a  la rg e , scale.
ter weather for curing hay and has not injured the field or 
noticeably decreased the yield.
XU R IN G  THE HAY
One common objection to the alfalfa crop is the difficulty 
of curing the hay, especially the first cutting, which usually 
comes near the middle of June. Because few alfalfa grow­
ers mention such a difficulty, we are led to believe that this 
objection has been over-emphasized. Even though an oc­
casional cutting may be badly bleached and washed with
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rain in curing", it is still of greater feeding value and more 
palatable than any other feed on most Iowa farms.
To learn the actual experience of men who handle large acre- 
a§^s> inquiry was made of a number who had not expressed 
themselves upon this phase of the subject. The findings of 
this inquiry may be presented as follows:
Source of Information; County and Correspondent
Woodbury C ounty.............................................|.............. F  ^  g
Cherokee County .......................... .... . . . . . . . . . . . . .  a  T Z
Plymouth C ou n ty ............................................................... ...... w  B
Woodbury C ounty................................ ................................... W q A <3
Plymouth County ............... ................... W. w !
1. Question: How long have you grown alfalfa?
Answer: “Fourteen years.” “Seven years.” “Ten years.” “Fifteen 
years. Three years.”.
2. Question: How long do you leave fields in alfalfa?
. Answer. As long as it does well.” “Four years.” “ Permanentlv ” 
Five to seven years.”
3. Question: Your present acreage in alfalfa?
Answer: “Fifty acres.” “Twenty-one acres.” “Twelve to fifteen 
acres. “One hundred and ten acres.” “Sixty acres.”
4. Question: Your greatest acreage at one time?
Answer: “Fifty acres.”' “Twenty-one acres.” “Twelve to fifteen 
acres.” “One hundred and forty acres.” “Ninety acres.”
Question: Do you find it very difficult to cure the first crop of 
alfalfa? •
6. Question: Is it more difficult to cure alfalfa than to cure red 
clover?
Answer: “No,” “Not particularly.” “Yes, on ac 
‘Hard to get bright color but never had a loss.” “No.”
t rtic l rl .  s,  ccount of rain.”
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Answer: “No.” “Not more so than heavy crop of red clover.” “I 
do you know. Never grew any red clover.” “Very much easier to cure 
than red clover; generally have both and there is no comparison.” “No 
it cures quicker.”.
From these answers it will be seen that these men, who 
had been growing- alfalfa for from three to fifteen years and 
whose average acreage had been 62.9 acres each, do not 
consider the alfalfa hay crop harder t$ cure than other crops 
more generally grown and recommended. The emphatic 
statement of one correspondent with 140 acres, that after 
having grown both alfalfa and red clover for years he con­
siders it very much easier to cure alfalfa hay than to satis­
factorily cure red clover, may appeal to some as rather sen­
sational and is certainly contrary to the more or less theo­
retical views which are sometimes expressed.
These men’s years of experience have been of much value 
in determining practical methods by which they can secure 
most uniformily good results under our Iowa conditions.
The methods of curing alfalfa hay in use by them, as told 
in their own words, in answer to the r e q u e s t S t a t e  care­
fully your method of handling, curing the first crop, time of 
cutting, raking, bunching, cocking, etc. follows
“What is cut in forenoon is raked first thing afternoon. In case of 
strong sun and very warm day, I commence raking about two hours 
after being cut and commence to bunch up and cock immediately after; 
leave in cocks two or three days, then put in stack using wide tired 
wagons. I never allow alfalfa to dry so as to lose any of the leaves or 
color and it always comes out of stack nice and green.”
“We handle alfalfa very much the same as clover. Usually cut first 
crop between June 3 and 15, according to season. Follow Joe Wings’ 
method of determining when alfalfa is ready to cut. Cut when new 
shoots are started regardless of condition of bloom. We cut the alfalfa 
and allow it to wilt in the swath, and rake in light windrows before the 
leaves are dry enough to crumble and as soon as sufficiently dry to 
stack or put in mow it is bunched with hay-rake and pitched on wagons 
and hauled to barn or stack.
“Of course, the weather sometimes interferes with our plans for han­
dling alfalfa, but this is the method we follow when it is possible.”
“We do not practice cocking. It seems to take a long time to cure the 
alfalfa in cocks.”
“We always try to bunch alfalfa with the rake when it is tough 
enough so that the leaves, will not be lost.”
“From the first of June, I just cut as much at one time as I can haul 
in a day; then when it is dry enough—say if it is drying weather, I let 
it dry a day and a half—bunch it and haul it in right away and put in a 
barn for I have no luck stacking out-doors.”
“It is impossible properly to cure first cutting if raked with an ordi­
nary rake, but where the side-delivery rakes are used and we have sun, 
the hay is raked after cutting and often stacked—in the windrows 
it can lay day or two without hurting. If stacked with swinging stack­
er stacks will never spoil as the dump is in the center of stack. The 
overshot stacker is not good for alfalfa unless the stacks are covered. 
We often cover with green weeds ana let them mould on top of stack.
“If we are so unfortunate as to get the hay wet, 'which is generally
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C ourtesy South D ak o ta  Im proved Seed Company.
T'is' 30.— W hile  m ost of o r r a lfa lfa  hay is cured w ith ou t cocking- , y et a num ber of men rep ort the. Qual­
ity  and value of the hav is sufficiently  increased  by th is p r a c t ic e  to m ake it  d esirable. D anger from  
loss in cu ring  can be reduced p ra c tica lly  to the zero point by the u se of hay covers.
C_n
Os
56
Bulletin, Vol. 12 [1914], No. 137, Art. 1
http://lib.dr.iastate.edu/bulletin/vol12/iss137/1
57
the case with the first cutting, we let it lie until fairly dry on top. then 
turn over with side-delivery rake and stack in an hour or so, aiming 
not to turn more than we can stack, as continual turning with side- 
delivery rake twists it up. Never shake it out to dry as too many 
leaves are lost.
“I have never seen any difference in choice of the cattle. They 
seem to eat the brown hay which has been wet just as well as the 
green nicely cured hay providing the leaves are kept on. I have hay 
now cut five days and it has rained ever since cutting, which will make 
good hay as it is in the windrow. If left in swath a  few hours sun 
would have made it so brittle the leaves would have dropped off.”
“We start cutting the first crop about the time it starts to bloom and 
leave it lay in the swath about half a day, or until it wilts, and then 
rake and cock and leave until dry and stack. The second crop is ready 
to cut about three weeks after the first. The third about the first of 
September. If the season is late we get a fair fourth crop.”
Three factors in curing hay are of prime importance and large­
ly determine the value of the product. They are:
1. That it shall be cured with the loss of as few leaves as possible.
2. That it shall be placed in the barn or stack without being washed 
with rain or dew.
3. That it shall retain as much of its natural color as possible.
It has been determined that the food value of the leaves is 
exceptionally high, in that they are very palatable, very 
high in protein content, and also that this protein is 
very highly digestible.
Hay washed with, rain has a lower . feeding value than hay 
cured without wetting, as the rain actually carries away some of 
the more soluble food elements.
Good color is of prime importance in making hay. The bleach­
ing of hay lessens its paiatability, as its pleasing odor is 
largely lost.
Danger of loss in curing alfalfa hay may be reduced by us­
ing covers.
SHRINKAGE OF HAY IN CURING
The yields of alfalfa hay on various plots have been re­
ported in tons per acre of field cured hay, since this will 
be-the character of the hay used by practical growers in 
making comparisons. It is recognized, however, that there 
is considerable shrinkage between the time the hay goes 
into the barn and when it may be fed. A very wide range of 
variation has been found in this shrinkage, depending upon 
the degree to which the hay has been cured in the field. 
Different plats cut and hauled on the same days may vary as 
much as 20 per cent in shrinkage, the hay handled early in 
the day possibly containing twice as much moisture as that
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hauled in the afternoon. As an average the cured hay will 
shrink from 20 to 30 per cent of field cured weight.
SILAGE
It is claimed that the first cutting of alfalfa might well be 
put in the silo, as in this way loss due to unfavorable weather 
at the time of curing could be largely eliminated. As yet 
but a small per cent of our Iowa farms are equipped with 
silos, and those who have them will find corn the best crop 
with which to fill them. The palatability and nutritive value 
of alfalfa is not increased in any such degree as is corn when 
made into silage.
While a very nutritive silage has sometimes been made 
from alfalfa the palatability is likely not to be good, owing 
to too much acid and a disagreeable odor. This is especially 
true when the alfalfa is cut at the stage of maturity usually 
recommended for hay making. When alfalfa is to be put in 
the silo it should be more fully mature before cutting, and 
should then be hauled just as soon as possible.
ALFALFA PASTURE
Alfalfa from its habit of growth, is, generally speaking, 
not- a good pasture crop. Grasses make their growth at the 
base of the leaves, while alfalfa grows from terminal buds 
and ■ when they are eaten off the plant makes very little 
or no growth until new buds can be formed. A s: a 
result, a small patch of alfalfa pastured close is of com­
paratively little value. A combination of pasturing and mow­
ing > is most satisfactory. A large field which is to be cut 
regularly for hay can very economically be pastured 
with hogs throughout the season. The pasture should at all 
times be under-stocked.
Alfalfa pastured without cutting usually becomes very 
much spotted, weeds and grass coming in, and making it 
necessary to plow up in a very few years.
There is always some danger in pasturing sheep and cat­
tle on alfalfa, as it is very likely to cause bloat. This danger is 
much increased when pasturing young alfalfa or alfalfa on 
mojst or fertile soil, which is making a rapid growth. Ani­
mals should not be turned on alfalfa when hungry and 
at - lea:st with sheep and cattle the alfalfa should be well 
advanced towards blooming.
Animals must never be allowed on the alfalfa when frozen 
or muddy; else the alfalfa will be greatly injured.
Thorough trials with alfalfa as a pasture for hogs are re­
ported in the Iowa Agricultural Experiment Station Bulletin 
No. 136, “ Forage Crops for Swine.”
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A L F A L F A  I N  R O T A TIO N
Objection is often made that alfalfa does not fit well into 
a rotation; that it demands too long a use of the land in 
getting established, and that seedings are too likely to be lost.
On land well adapted to its growth alfalfa establishes1 it­
self .as soon as red clover, and the first year after seeding 
yields practically twice as much hay, of far better feeding 
value. What practical growers say about it being easier in 
their communities to get a stand of alfalfa than of red clover,, 
will probably be found true in the greater part of the sta.te.
Without question there are many reasons why red clover 
is preferable in short rotations, and it is*a very satisfactory 
crop where a stand is easily secured. But there are many 
parts of the state where clover is little grown because even 
in average seasons most of the clover seedings made with 
•the small grain in the spring fail. Many reports from every 
section of the state indicate that of all clover seedings made 
during the past six or seven years something over 60 per 
cent have been lost. These estimates are influenced to some 
extent by the unfavorable clover years of 1910 and 1911.  Com­
pare this record with that of the alfalfa. Of more than 1,000 
seedings of alfalfa on various soils in different portions 
of the state only 12 per cent were lost. The conclusion is 
cl'ear that the use of alfalfa in regular rotation should be 
encouraged.
Where alfalfa is substituted for red clover in the regular 
four year rotation it may be plowed up as red clover would 
be at the end of one year, or, it may continue a second year 
with greater profit. Corn and alfalfa make an unusually good 
combination for feeding live stock, so in Iowa a l fa l fa i s  
entitled to special consideration in fixing the rotation.
A profitable short rotation is corn one or two years fol­
lowed by wheat, the stubble to be plowed and sown to al­
falfa, then alfalfa two years. This rotation would work best 
on the smaller farms where a silo would take care of the corn 
crop in time to put in winter wheat. Otherwise oats may be 
used, though with less profit than in the former combination. 
The corn crop would best be cut in order to sow the wheat; 
though in many seasons wheat can be put in the .standing 
corn to good advantage and at little expense.
To get the best results with alfalfa, however, a consider­
ably longer rotation will be necegsary, something like these:
Rotation No. 1. Corn, Corn, Winter Wheat, Alfalfa. 2 to A years. "T
Rotation No. 2. Corn, Corn, Oats, Alfalfa 2 to 4 years. £
Rotation No. 3. Corn, Corn, Oats, Red Clover; for 12'years, then Al­
falfa for 4 years.
Rotation No. 4. Corn, Corn, Oats; for 12 years, then Alfalfa 4 years.
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One hundred acres devoted to rotations Nos. i and 2 with 
alfalfa down for 2 years would contain, corn 40 acres, small 
grain 20 acres, alfalfa 40 acres.
This would certainly be a very much more profitable rota­
tion than many now in operation.
Rotation number 3 would be especially desirable for build­
ing up the fertility of the soil and at the same time in­
creasing the value of the' crops produced in the rotation. It 
will be observed that during the 16 year period the land will 
be in legumes for 7 years, in corn 6 years and in oats, the 
least profitable crop, for but 3 years.
Using rotation number 4 the land will be in alfalfa one- 
fourth of the time. The distribution of crops on the various 
fields as illustrated in table X X II.
TABLE XXII.
Showing the distribution of crops to various fields in a 16 year rota­
tion of corn, corn, oats; 12 years, then alfalfa 4 years.
Year Field A. Field B. Field C. Field D.
1st alfalfa oats corn corn
2nd alfalfa corn oats corn
3rd alfalfa corn corn oats f
4th alfalfa oats corn corn
5th corn alfalfa oats corn
6th corn alfalfa corn oats
7th oats alfalfa • corn corn
8th corn alfalfa oats corn
9th corn corn alfalfa oats
10th oats corn alfalfa corn
11th corn oats alfalfa corn
12th corn corn alfalfa oats
13th oats corn corn alfalfa
14th corn oats corn alfalfa
15th corn corn oats alfalfa
16th oats corn corn alfalfa
For each one hundred acres devoted to this rotation there 
would be each year 50 acres of corn, 23 acres of oats and 
25 acres of alfalfa. Reports from practical farmers as re­
corded elsewhere in this bulletin indicate that even a much 
larger acreage than this can be properly taken care of on 
an average farm.
With this rotation it will be observed that any particular 
field, as A  or D, for example, will be in corn and small 
grain continuously for 12 years, after which it will be in al­
falfa for 4 years. A short rotation of corn, corn, and oats will 
be repeated 4 times in the 12 years. With this rotation a 
legume is grown one-fourth of the time, which is exactly the 
same condition that is found in the more common rotations 
of corn, corn, oats and clover. This rotation has an advan­
tage over the common rotation of corn, corn, oats, clover, in
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which a seeding of clover has to be made every year, in that 
the alfalfa will not be plowed up until after the new stand 
of alfalfa is assured. The fact that clover is a biennial makes 
necessary the plowing of this land after one season’s cut­
ting and as approximately 50 per cent of the clover seedings 
in the state fail on thé average, the rotation is continually be­
ing disarranged.
rThe rotations mentioned may be modified in any way to 
suit local conditions. In some parts of the state the intro­
duction of winter wheat may be very desirable ; while pota­
toes may also enter into the rotation, very acceptably. A 
rotation of corn, oats, clover, wheat, or corn, corn, oats and 
clover «might be used to advantage. As suggested this latter 
rotation for 12 years followed by four years of alfalfa would 
certainly be very desirable from the soil fertility standpoint, 
and we believe would prove very profitable and practical by 
materially increasing the yield of other money crops.
While it is true that an alfalfa field may be kept very 
productive for a series of years by proper treatment, yet it is 
very doubtful whether this is desirable or most economical 
under our Iowa conditions.
The experience of every grower of alfalfa demonstrates 
that soil is very much more productive following an al­
falfa crop than before. Some of those men who have been 
growing alfalfa longest, even upon comparatively poor soil 
have produced what must be considered enormous corn 
crops in comparsion with the average yield for the state.
Therefore we believe that alfalfa should be plowed up at 
least at the end of the 5th or 6th year, since with the proper 
care and management the greatest yièlds are probably se­
cured during the 2nd, 3rd, 4th, and 5th seasons.
D U R A T IO N  OF A L FA L FA
Since alfalfa is a perennial it will grow continously for 
many years from one seeding, provided the soil and climatic 
conditions are favorable. These conditions are ordinarily 
most likely to be found in the West and Southwest. There 
is record of fields in Mexico which have been in alfalfa for 
over 60 years and probably over 100 years and are now an­
nually producing as good crops as ever. Fields in Montana 
have continously produced alfalfa for over 40 years from 
one seeding.
But these fields are not all confined to the West, for in 
South Carolina one field has been cut continously for 60 years, 
another in New York has been in alfalfa for 45 years and one 
in Minnesota for 35 years.
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F ig ’. 31.— Show ing the size of the m ain tap root, and the crow n of 
an old a lfa lfa  p la n t ,, produced a t  Ames, Iowa. N otice how the crow n 
has branched  and spread u n til the w idth of the one p lant is over 18 
inches.
The virgin soils of Iowa were from the beginning given 
over more uniformity to the production of the special cereal 
crops, wheat and corn, and as a result the legumes such as al-
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faifa did not receive general attention here as early as in some 
other states. But even in Iowa fields have been in alfalfa for 
over 20 years and one seeding at Burlington has persisted 
for something like 35 years.
As a general rule, however, in the humid, sections of the 
country alfalfa makes its best yields during the second, 
third, fourth and fifth years; and since there is great’ advan­
tage to be gained by including alfalfa in rotation with other 
crops, since these crops will be greatly benefited through 
the increased fertility of the soil, a new field should be 
seeded down at least every sixth year and the old field plowed 
up and put to corn.
V A R IE T IE S  OF A LFA L FA
During many centuries of alfalfa growing in various parts 
of. the world, under widely different conditions, a number 
of types have naturally developed and come to be known as 
varieties. The uniformity of the plants within any particular 
type depends more . or less upon the length of time 
the variety was grown in a particular locality, with 
its particular climate and soil. If the time was long 
enough the plants became the best . adapted to those 
conditions by a process of natural selection. The
longer the time during which this natural selection took 
place, the more uniform is the resultant progeny.
We find very great differences in. resistance to cold be­
tween the different varieties or types as well as in their 
ability to withstand drought. Variations are likewise found 
in the general habit of growth; the size, form and color of 
the leaves; the color of the flowers; and the general vigor of 
the plant.
Some of the more important regional types generally 
recognized in the United States today are the Turkestan, the 
Arabian, the Peruvian, the German, the Sand Lucerne, and 
the -American or ordinary type. Other varieties which give 
perhaps greater promise of usefulness, ^ especially in the North­
west, are the Grimm and the Baltic.
A number of species other than the common one (Medicago 
Sativa) have been introduced by the United States Depart­
ment of Agriculture, some of which give promise of usefulness 
under certain conditions. A few of the more important of 
these: are, Medicago Ruthenica, Medicago Media, Medicago 
Platycarpa and Medicago Falcata. All of these are being 
grown at the Iowa Station, though the trials have not pro­
gressed far enough to make definite recommendations con­
cerning their value to our conditions in this state.
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[■ ^2. A good plant of T u rk estan  a lfa lfa  in the breeding nu rserya t  Ames.
A brief statement of .the characteristics of various varieties 
and regional types and their adaptions may be of value and 
is therefore included herewith.
Turkestan Alfalfa.—These alfalfas derive their name from 
the country from which they are introduced into the United 
States, and were among those varieties brought by the United 
States Department of Agriculture in 1898. Coming from a 
semi-arid region, the Turkestan alfalfa is very drought re­
sistant and well adapted to the dry, non-irrigated portions of 
the West. This type in general appearance so closely re­
sembles the common alfalfa that a trained botanist often 
finds it difficult and perhaps impossible to take up a par­
ticular plant and tell whether it is of the Turkestan or the 
ordinary American type. The chief difference between the 
two is the ability of the former to withstand the dry 'con­
ditions found in such states as New Mexico and Colorado, as 
well as the even more unfavorable conditions due to cold, 
found in such regions as Minnesota, North Dakota, Wis­
consin and Montana.
But in the more humid sections of the United States, parti­
cularly in the central states, where its special qualification 
of drought resistance is not ordinarily essential, the Turke­
stan is probably inferior to the common American alfalfa and 
is not to be recommended in preference.
Grimm Alfalfa.—The Grimm alfalfa is apparently the result 
of a natural selection in Garver County, Minnesota. Though
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it no doubt already had some very hardy qualities when it was 
first introduced into that state, it derives its name from the 
man who brought it, in 1857, from Wertheim, Province of 
Baden, Germany. It was seeded upon Mr. Grimm’s farm 
where it was grown continously for many years without much 
notice.
Gradually, however, farmers in the community came to 
realize that while other fields of alfalfa in the county were 
killed by the severe cold, the “ Grimm alfalfa” survived. Many 
tests conducted since have shown it to be more immune to 
severe winters than almost any other type. The fact that it 
can be grown far north in exposed locations, where the ordi­
nary type winter kills, is of great importance.
Under very favorable conditions and on very rich soil 
Grimm alfalfa may lodge more or less, though in the semi- 
arid regions in parts of the Dakotas and Montana this ten­
dency has not been observed. It does not make quite so 
rapid or rank and vigorous a growth as the common 
American alfalfa and in an average season it may not give 
quite so heavy a yield of hay.
Arabian Alfalfa.—This type is more vigorous and product­
ive than the ordinary alfalfa, but is unable to withstand the 
cold, and for this reason its successful growth is confined to 
such states as California, Texas, Arizona, New Mexico, etc. 
Here it is of special value producing a more vigorous and 
productive growth than the ordinary alfalfa, with a more 
upright plant bearing larger stems with somewhat hairy 
leases.
Peruvian Alfalfa.—This is another alfalfa introduced by 
the United States Department of Agriculture. It makes a very . 
erect growth with stems larger and taller than the common ^  
American or the Arabian alfalfa, and is more productive ai 
than either of them. It produces fewer stems from each culm 
as a usual thing, but this is not objectionable where a good 
stand is maintained. Its value is limited in the United States 
since it lacks hardiness because of its development in the more 
temperate climates, and its growth is therefore necessarily 
confined to the warmer sections.
German Alfalfa.—The German alfalfa is somewhat similar 
in general habit of growth to the Turkestan, though the 
leaves are possibly a little broader and smoother and the stems 
a little more succulent. In comparisons of yield in the West, 
the German seems to be slightly superior to the Turkestan 
under favorable conditions, though not exceeding the Ameri­
can. It would seem that this alfalfa is apparently not so able 
to withstand cold, or drought as the Turkestan.
Sand Lucerne Alfalfa.—Botanically the Sand Lucerne is 
supposed to be a cross between the common alfalfa and the
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F ig . 33.— A field of Grimm a lfa lfa  on the farm  of A. B. Lym an, E x ­
celsior, Minn. Show ing the first crop sum m er of 1911. The crop was 
fu lly  two tons per acre  on th is first cu ttin g , w hile thè yield  of hay 
oth er than  a lfa lfa  w as n early  a fa ilu re  because of the dry season. F o r 
a  num ber of years, th is  field has annualy  produced th ree good a lfa lfa  
hay crops except w hen le ft  fo r seed. In  1911 the value of hay and seed 
w as over $100 per acre  over and above a ll co st of labor.
yellow Lucerne; it is probably hardier than the former. It 
has a wider range of adaption than ordinary alfalfa and may 
grow in the humid regions under conditions ordinarily un­
favorable for the successful production of alfalfa.
Where alfalfa can be grown, however, the Sand Lucerne
66
Bulletin, Vol. 12 [1914], No. 137, Art. 1
http://lib.dr.iastate.edu/bulletin/vol12/iss137/1
6 7
has no particular advantages, but rather is somewhat in­
ferior. It has a tendency to lodge badly, especially when the 
conditions for growth are most favorable. The seed common­
ly offered on the market as Sand Lucerne is probably com­
mon alfalfa seed grown on sandy soils in northern and central 
Europe.
American or Common Alfalfa.—In order to distinguish it 
from the eastern types, this is often referred to as Western 
or Chilian alfalfa. Though somewhat less hardy than the 
Turkestan it is a more productive and vigorous plant than 
the German, and withstands cold better than the German or 
Eastern type, or the Peruvian or the Arabian. In northern 
states it is surpassed in hardiness by the Grimm and Baltic.
VARIETIES OF ALFALFA FOR IOWA
There are one or two varieties hardier than the common 
American, but since there is apparently comparatively little 
winter killing reported in Iowa, we recommend for general 
planting, the, common American type. Moreover, its seed is 
much less expensive than seed of the Grimm variety. Where al­
falfa has been grown long enough on a farm so that there is 
a certainty^ of getting a stand and a particular field is to re­
main in this crop for a good many years, a farmer might be 
justified in paying a higher price for seed of the hardier 
strains.
Since it is quite impossible to distinguish Grimm alfalfa 
seed from seed of the common American type a great deal 
of common seed is sold at a high price under the name of. 
Grimm—perhaps ten times as. much as is ever pro­
duced. This fact should be considered before paying out money 
for hardy” varieties. Great care should be exercised in order 
to be sure that one is getting what he pays for. If, however, the 
hardy varieties become grown commonly enough in seed pro­
ducing regions as to lower the prices of seed they may be 
recommended for our conditions.
SEED PRO D U CTIO N
I Economical seed production is considered possible only 
iri these sections of the country or in those seasons which 
hâve but a slight rainfall. Therefore alfalfa seldom produces a 
sêed crop in Iowa. In 1910 and in 1911? however, seed was 
produced in this state, some reporting as much as 5 bushels 
pfer acre. With anything like a normal rainfall the plants 
make a heavy growth of foliage, and while many flowers may 
pë formed, few develop seed pods. The excessive moisture 
m the soil brings on a new growth from buds of shoots which
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arise on the old shoots at the crown, and this second growth 
soon takes the supply of food and moisture which might oth­
erwise produce a seed crop. With a small rainfall this new 
growth does not come on so quickly, and the flowers receive 
enough food to develop the seed.
When it seems desirable to attempt a crop of seed in the 
more humid regions the second or third crop is usually re­
served for this purpose. More favorable weather conditions 
for seed production and for harvesting are likely to occur 
late in the summer; also, the second and third crops mature 
more uniformly than the first.
When harvesting alfalfa for seed a mower with a bunch­
ing attachment is used. This attachment gathers the al­
falfa as it is ctit, deposits it in small piles from whence it 
may be threshed direct, if a huller is available, as soon as 
thoroughly dried. If it is impossible to get a huller or thresh­
ing machine when the crop is thoroughly dry, it is best to 
stack, as it is sure to be injured by rain if left in the field any 
length of time. In hauling, cover the wagon rack with heavy 
sheeting or canvas, so that the seed which is threshed out may 
be saved. The alfalfa should be cut for seed when from 
two-thirds to three-fourths of the pods have turned brown.
Alfalfa may be threshed in either a clover huller or in an 
ordinary threshing machine by proper adjustment of concaves 
and by using special alfalfa seives.
There is harvested annually in the United States about 
16,000,000 pounds of alfalfa seed, half of which comes from 
Utah and western Kansas and Nebraska. Arizona, Okla­
homa, California, and Montana also produce considerable 
quantities. Some 3,000,000 pounds of seed are annually im­
ported from Europe and South America.
PESTS TH A T A F F L IC T  A L FA LFA
While alfalfa is not subject to more pests than most agri­
cultural plants', there are a few especially troublesome. These 
may be divided into three classes: (1) Weeds; (2) Plant 
Diseases; (3) Insects and Animal Pests.
WEEDS
Weeds give more trouble in growing alfalfa than any other 
one thing. As already emphasized, tho'rough preparation of 
the seed bed is of the utmost importance, because the young 
alfalfa plant does not fight weeds well. In the early alfalfa 
growths, quick growing annuals, such as the yellow and 
green foxtails and pigweed, present the greatest difficulty, 
but these are weeds which a thorough cultivation of the seed 
bed before planting will eradicate.
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Blue Grass.—Without question the ordinary Kentucky 
•blue grass is the worse weed commonly found in the alfalfa 
field. This is especially true if the field is pastured. Even 
when cut regularly blue grass is likely to crowd in -after two 
or three seasons, and by the third or fourth year often has 
such a firm hold that the vigor of the alfalfa plants is greatly 
reduced.
Blue grass can be easily controlled or entirely driven out by 
cultivating the alfalfa, as discussed in other portions of this 
bulletin.
Dodder.—In alfalfa seed imported from European and South 
American countries are a number of weeds the worst 
of which is the dodder. Other troublesome weeds 
often so introduced are English plantain or buckthorn, 
\vild carrot and dock.
Dodder is undobtedly the worst weed to be found 
in alfalfa fields, but fortunately it is not as yet very 
common. As soon as the seed germinates the shoot of this 
parasitic plant begins its search for a host, for it can live but 
a very few days from its own strength. Coming in contact 
with the alfalfa plant, it entwines itself about it, sending many 
of its suckers deep into the walls of that plant, and taking the 
food materials from the alfalfa for its own use and growth. 
The dodder grows very rapidly, its dense masses of yellow 
stems choking the alfalfa completely. As the original host 
plant dies the dodder spreads to adjoining plants and so 
on until a single season may show an area more than 
a rod square killed as a result of a single dodder seed. About 
the only  ^method of controlling dodder is to cut the plants 
upon which it lives and then burn them on the ground. Where 
dodder is scattered throughout a field, the field had probably 
best be plowed up at once in order to prevent its spreading to 
adjoining plants and fields.
Russian Thistle.—While this weed is often found with al­
falfa, it is not looked upon with much concern in this state, 
though it has proven very troublesome in many portions of the 
Northwest. Our common practice of cutting alfalfa three 
or four times during the season almost always kills this annual 
before it produces seed.
PLANT DISEASES
Leaf Spot.—Leaf Spot is probably the most common fun­
gus disease to which alfalfa is subject in Iowa. It is found 
practically wherever alfalfa is grown and can easily be disL 
tmguished by the numerous brown spot^ which first appear 
on the upper surface of the leaves and soon thereafter may be 
seen on the under surface as well. Leaves so affected soon 
turn yellow and fall off thus greatly, reducing the yield and
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quality of the hay under seasonal conditions favorable to the 
development of the fungus. This disease has reduced the 
yield of alfalfa fields in Iowa probably as much as one half. 
The lower leaves are the first ones to be attacked. The dis­
eased spots soon produce spores which are blown by the wind 
and carried to other plants. The only practical method of 
eradication is to mow the field, removing the affected hay as 
soon as cured. The quick vigorous growth of the new shoots 
will often outgrow the disease, though if seasonal conditions 
are favorable to its development, the next cutting may also 
be seriously affected. Leaf spot is often wrongly called, 
“ rust” or “blight.”
Root Rot.—This disease is most common in the southern 
states though it is now spreading northward and has caused 
some damage in Kansas. As yet it has not reached Iowa. 
It seems to attack a plant here and there, throughout the 
field, and from these centers of infection the fungus spreads 
to other plants.
INSECTS AND ANIMAL PESTS
Grasshoppers.—In semi-arid portions of the country the 
grasshopper is the worst enemy of the alfalfa crop. Even in 
Iowa, in seasons such as those of 1910 and 1911 alfalfa is 
liable to severe injury from this insect since it offers the best 
source of food suppply. Therefore when grasshoppers are 
particularly abundant it is well to use preventive measures 
for their control. The grasshopper is best attacked while 
in the egg stage. The eggs are laid by the female in the 
ground during the last half of summer. Before the eggs hatch 
in the spring, a spring-tooth harrow or a disk should be run 
over the alfalfa field in this way breaking up and exposing 
a large number of eggs to the weather and other natural 
enemies.
When the adult grasshoppers are present in large numbers 
the “ Hopper Dozer” can often be used to advantage. This 
consists merely of a pan or tank filled with water on the sur­
face of which is a thin coat of kerosene, Mounted on two 
or three runners high enough that the bottom of the pan 
scrapes the alfalfa the pan or tank can be driven back and 
forth over the field, and as the alfalfa is disturbed, the grass­
hoppers jump blindly against the high back of the pan and 
drop into the water where they are killed immediately.
Blister Beetle.—The blister beetle has occasionally appear­
ed in such numbers as seriously to damage large areas of al­
falfa. During one stage of their development they live al­
most altogether on grasshopper eggs. Therefore any practice 
which will reduce the number of grasshopper eggs will large-
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ly control the blister beetle. They are especially liable to be 
numerous enough to cause damage in seasons following those 
years in which large numbers of grasshoppers have been in 
evidence.
It is of interest to note that the possible damage of each of 
the two most troublesome alfalfa insects is very largely 
controlled by the other.
The blister beetles were especially abundant in most sec­
tions of the state in 1912 and caused considerable damage on 
many fields.
Web Worm.—In some of the older alfalfa growing states 
on the western border of the Mississippi valley, the web worm 
has occasionally caused serious damage. Eggs are laid on the 
alfalfa plant and soon hatch into small green caterpillars with 
black spots scattered over the back. These worms make masses 
of webs, at the same time living on the alfalfa plant. They 
do most of their damage during the months of June, July and 
August. As these mature they enter the ground, later coming 
out as moths which lay the eggs for the July brood. The 
July brood, in turn, produces an August brood which lives 
over winter in cocoon form, in the soil. When they are pres­
ent in considerable numbers the hay had better be cut, thus 
eliminating the later brood which might develop, by removing 
the worms before they go into the soil. A  thorough disking 
of the field in the spring will also greatly reduce their num­
ber.
Some fields have been seriously damaged by this insect in 
Iowa.
Pocket Gopher.—Perfect stands of alfalfa have been practi­
cally ruined through the ravishes of the common pocket 
gopher. This little animal, burrowing through the soil, 
throws up large piles of dirt which not only bury many of 
the plants but also make it quite impossible to satisfactorily 
cut the crop.
While these pests can be greatly reduced by shooting and 
trapping a better method of accomplishing this is by the use 
of poison.
Small pieces of poisoned apple or potato dropped in the run­
ways will usually be found effective as destructive agents 
since the pocket gopher lives almost altogether upon suc­
culent green vegetable matter.
A L FA L FA  TR O U BLES
After carefully studying the successes and methods of oth­
ers in handling alfalfa, and after taking every known pre­
caution to insure the success of the seeding, yet a certain per
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cent of the attempts to grow alfalfa are certain to fail.. Vari­
ations in weather conditions, over which we have no control, 
and which we are unable to predict will in many cases be the 
cause.
In some cases it may be impossible to determine the cause 
of a failure, though in most cases in the past there have been 
so many causes, any one of which may have been responsible 
for loss, that one is surprised at the number of successes. 
While it may be demonstrated that a certain method of pre­
paring the seed bed and of seeding is best on one soil, and 
under one set of conditions, different methods may be required 
on other soils. These are facts regarding which additional 
information is necessary and which will come through the 
practical growers who establish the crop in every community.
Causes of Loss.—Some of the factors which may be re­
sponsible for failure to secure a good, crop and which should be 
guarded against are:
1. Lack of proper drainage. Do not seed alfalfa on anythinq but a
well drained soil. a
2. A sour soil: Always test the soil for acid and if necessary use 
plenty of lime.
3. Lack of the necessary bacteria: When seeding alfalfa on a soil 
for the first time inoculate the soil.
4. Lack of sufficient available plant- food. Unless the soil is very 
rich turn under a good application of manure in plowing for alfalfa.
5. Soil too heavy or' compact. If soil better adapted cannot be had, 
grow sweet clover for a year in the rotation, then plow deep.
6. Young seeding smothered by weeds. Before seeding alfalfa see 
that the surface soil is freed from weed seed.
7. Smothered by nurse crop. When seeding with nurse crop reduce 
its rate of seeding from 1-3 to 1-2, and use winter wheat or barley in 
preference even to early oats.
8. Lack of sufficient moisture to germinate the seed. In case of 
August seeding thorough work will be necessary throughout the sum­
mer in order to conserve moisture.
9. Seeding too deep. In a thoroughly prepared seed bed the drill 
may run far too deep. The seed should not be covered much over! 
an inch.
10. A packed surface. A hard rain may so pack the surface that 
a light harrowing will be necessary.
11. Poor seed. Test the germination of the seed in advance.
12. Insect pests and fungus diseases. See pages 69 to 70.
Use sound judgment; do not be over enthusiastic; let the 
acreage of the first seeding be small until you know the crop 
on your farm, then grow alfalfa according to your needs.
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